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it lasts 

i three times as long 
as ordinary greases 

Spring shackles, today, arc among 
die most important, but often least 
understood, lubrication points oi 
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Only an extraordinarily tough lubricant can 
Jong withstand the continually severe road 
shocks and exposure to dirt and water. 

Marfak saves the grinding wear, t lasts! 

It stays in place and holds its excellent lubri- 
cating qualities for hundreds of extra in i les. 

the Texas Company is the only 




si lack les, wheel bearings, universal joints 
and steering system. It will repay you many 
times over in the less frequent need lor re* 
lubrication, the freedom from troublesome 
noises and the saving in service. 

THE TEXAS COM PAMYJn™ iWe™* rtWurf* 
company that makes Marfak 
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HP * ■ fl 

fih:n a. m.u- drive r for 
But ihln unexpected fic- 
tta* by far the rnofti hntt- 
jj. eiperlt'Eu'e of my life.” 



n took «oj 

TsS^'**’* , 

^joau * 5 *££ m m* ^ miW 

Keenly - hll \.. 

tdlft & tea rj,,v0 ?* ^cptaroui^ 

«■* " f ^ 

i %rr^ ^ 1 1 

ifui'y* 1 hnw hc^° UT ' c c 

^d^*sr 5 iSto-t ?« * 

cIdwti tk* bin* xmo 1 ^ T f > 

cUivocc* j* uu_ 

Vlymout^* l 1 ' - UJel” 
doubled flWVC ' “ as3U re (rif*** 1 * - 

» F 1 o^*“ W m ,! 7 l 

tv. tod v“ u ' ntL f un d i tt aividvia 

Jin* tno untlD ^ . e plyrooutb u“ jrt - 
Wheel *P" n1 ? &y tiod oi wt'b 

^ aHable J*! L)e Soto or 

Vnv Duuf 1 -* tmti' ptymoatb* 



V*l“ m 

m 



**i swKHvpn la rave the 
other cur and plunged- 

DtiWil 1 wl’iit , l . turning 

over and over ffvt' tftni-a ' ” 



_ 



.IHi 






- 



--*■ 









BILLY ARNOLD and HIS SON with Hie new Lie Luxe Plymouth Sediin. Plymouth 
i't tlie only ui.iT tu the low •price Held with tili lour of I ht? feature* you need. 
Dugilate Safety Plale (Jlas& t h roug/tou t fur the lowest extra evil in the industry. 



IT’S THE 



BEST ENGINEERED 



LOW-PRICED CAR 
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Smiljnc, the installer takes his 
leave. He's been courteous, 
careful (juirk. He knew just 
where the telephone should go. 
just how to place it so that 
nothing should be marred. And 
now — "You Ye connected!” 
A few days ago, having a 
telephone in this house was 
only an idea. A husband talked 
it over with lilt wife. They de- 
cided to go ahead. Now the 
telephone is a reality — tangi- 
ble, delightful, vitally impor- 
tant to tbe family ihat lives 
here. Tonight Mother can 
visit with her friend-, talk to 
relatives miles away, call the 
doctor should he he needed, 
A new neighbor has been 
linked with the millions of 
other telephone equipped 
homes that make America one 
neighborhood. Another house- 
hold h as discovered the se- 
curity and convenience 
brought by the Bell System’s 
unified service of communi- 
cation. 

BELL TELEPHONE SYSTEM 




When vffittnQ ta advertisers incase mciiflvTi Popular Meek niiies 
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Next Month 

QLD Mother Earth is being made 
^ the victim of scientific pick- 
pockets. With a touch too delicate 
to disturb the lightest sleeper, 
geophysical prospectors are frisk- 
ing Mother Earth for the dia- 
monds. gold, silver and such other 
valuables as she may have con- 
cealed on, her person. Read about 
this world -wide treasure hunt in 
the next issue. 

Robot Warships 

QU'f tli rough the Golden Gate 

steamed a lean gray destroyer 
with not a man aboard. Yet the 
craft picked its way, like a dog on 
a well-scented trail, through the 
besetting shallows, its engines 
purring and its wheel turning 
without the touch of a human 
hand. Read in the next issue how 
Uncle Sam’s warships arc being 
directed by remote control and 
what this means in peace time and 
in time of war. 



The West Point of the Air 

TP HE government flying school in Texas is turning 
out a new breed of American war eagle. These 
army aviators are being trained to hunt in * packs." 
Team work, which is another term for formation fly- 
ing, Ls the creed today. In the July issue you will Find 

Sixteen pages in color the first of two such sections 

— picturing the experiences of these student flyers 
from the day they enter the Randolph field school as 
fledglings until they emerge a year later as war birds 
ready to take their places among the shock troops of 
the air. 



Gold in Your Attic? 

JTYO you know you may have a 
hidden treasure resting in 
your attic? Hundreds of well 
known American books have, 
through the years, become valu- 
able, You may have had one or 
more of these books in your fam- 
ily for years without realizing its 
worth. In the July issue you will 
find how to determine the value 
of your old books and where to 
find a market for them. 
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SIMONIZ KEEPS CARS 
BEAUTIFUL FOR YEARS 



Ttae&oonfir any car isSunoxiind, 

the t>eltcr* The finish must 
1 ^ have this mighty protection to 

U, # make it stay beautiful. 

, nii Millions know that nothing 

dull else guards m tar 'a beauty like 
i*w. Simoniz. Harder* more durable 
gW, —it protects the finish in all 
weather* Makes it last longer, 
■ “ f and keeps the colors from fad i ng* 
Always insist on Simon i a and 
Simoniz Klecner. Hardware, 
auto accessory stores and 
garages everywhere have them. 
Nothing takes their place, so 
refuse substitutes. 



KEEPS CARS BEAUTIFUL 
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“CLEANED 




. "If yauV is -Ii iK mure 

|;ru than you think you i^dd, 
k&re your ?j>nrk diiimKl 

1 ilrty yJijpj will w.u4.e ;ts much wi* 

10 per cent of gna* 11 




father: "Say— we don't need n 

tovw car! t laid ihc hpurlk plu^s 
> Ignited iltilI you'd think till’, mia 
n different car* Ii has iwi'p imwi'' 




Mstkrr: "[ h\r\yc tkmffdlBtiiet-" 
fl Dnd IuliI [he S(i:irk plu 
dwed, Mh( 1 ut. Tb&i'i till that 
ttie cur Di^dfd tv lien it didn't 
start the other day/' 




Driver: 1 tiled, Dans, Tlifi 

bhr-p n tiMlir r| the plug* |:l -1 TlEtfllt 

and thn old truEik Ln psillmjf the 

wuy it i\\d wIlbq it H'lS-h newt" 



SPARK PLUGS SAVE MONEY'' 




DIRTY OR WORN 

PLUGS WA5TE GAS 



Clean spark plugs stop the waste of 1 gallon of gas in 10! 
The oxide coating which forms on all plugs causes inter- 
mittent missing (often not noticeable) especially at high 
speed and on hard pulls. Every time a plug jails to fire y 
gasoline is Wasted! But— have your spark plugs thoroughly 
cleaned by the new AC Method, and the gas waste is 
stopped — and power and pep are restored. If you do it now-* 
you may win a new Ford, Chcvrolctj or Plymouth — FREE! 

You are entitled to a Free Car Contest Entry Blank when 

* 

you have your spark plugs cleaned by the new AC Method. 
The Blank carries full details. Get yours today. Don't delay! 




Before Charting 

AFlrr fv IV w iJicuiN-n thd tni]<?s e o-vido 

mal 1 1 1 >t „ S' nit and turljun coat 
plug liuuklnfri — wp»rimt 
fc::ib elji ii impairing j h ' r F I- r 1 1 u. 1 l l'ct . 




MOST DEALERS, GARAGES and SERVICE STATIONS are 

equipped with AC SPARK PLUG CLEANERS 

All better dealer^ garages and service stations have an AC ypark Plug 
Cleaner and arc registered u official spark plug denning stations* 

PROMPT AND EFFICIENT SERVICE 

AC Haming Stations arc t he most reliable, most efficient organisations in their line 
of husinesiai They'D clean your spark phig^i in a fvw seconds* — only 5 centn a plug. 

PLUGS CLEANED WHILE YOU WAIT 
Get Official Entry fi/onfe— - YOU may win a now Ford, Chevrolet, or Plymouth, FREEt 




Tune in on RAYMOND KNIGHT and his CUCKOOS 
BROADCASTING THE AC SPARK PLUG DERBY 



After Cleaning 

The llrtf AC Met hr*J irmow. «]l 
unde fikulin^ bkn'iL jillc! carlmri. 
InhulflloT iii-dcan jlh &ctv— saving 
jHtN* rivnlctfiiitf pi-rNir jjm iin-. 

*An unrEtoockd pbotiitir-uph- 



A big variety shuw — and ful 1 information rm tlie Free C ar routes t. Weekly winners 
miEummced. NJ !< 1 Flue Network * . * every Wednesday evening * * , iwst~t*wx>asi* 

AC SPARK PLUG COMPANY 

Flint, Michigan SI. Catharines^ Ontario 




irJicm tDrfiiiifj fo fldeertfspf* p lease f?ltrt£krti Fajjuftir Mcchi infes 
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THE BRILUANT 



NEW REO 
331 % EASIER TO DRIVE 





• Nothing in fiiore important in (he safe operation 
of a nioior car than steering and braki', 

Red nee the number of other motions a driver hue to 
c;o through — eueh. as gears hi fling and clutch manipu- 
lation— ami it hccumc& proportionately easier to 
concentrate on the cssemial-?. Driving becomes pro- 
portionately SAFER v simpler and more enjoyable, 

Reo has relieved motorirta of many of these extra 
motions by abolijhifig the gearshift “ever. The REO 
SEL^SIl i : ! ER reduces clutch Operations immeas- 
tirably* In the new Reo you go from second to high 
and from high back to second without even being 
aware of the change. Automatically the speed of 
the car determines the ratio* 

Your hands are free for the wheel— your work is 
reduced at least one third- 

^lamial-d tiro J>rImU^ci( priffl axe n&w Am law it £795 Mi betray, 
pllll Us, 




WHITE today (hr Copt of f>nr ininutini bupklrt. PROOF, 

mnlJiininp: ^Tllhy^iatUc {CmHifELli of Hf-Cr oWUefL Mw i 

dfrUiltd cs|»liuuiHm of Self-Shifter ApcrRMnn. 



See and drive the new Reo Flying Cloud for 
1934^0 brilliant triumph in ncrotlynani je 
streamliRiing and long life con struct ton. Amaz- 
ingly low price$. 



Df A MOTOR CAR COMPANY 
IlLU LANSING, MICHIGAN 
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The lead- 
ers of the 
next t e n 
years will 
be deter- 
m i n e d 
i n t h e 
next te n 
months. 



NEED MONEY? 

— herds a way to get it without 
having to pay it back ! 



H OW docs this sound ? - , . 25* 50. 75 per 
cent more than your present salary— 
possibly even two or three times the 
amount of money you’re getting today — for the 
rest of your business life. 

— not a loan — not an advance — 'nothing you 
have to return or pay hack, but your own money 
—your cash to do with as you please. 

Is it interesting? AH right, here’s the way: 
Mate an investment in the greatest* the 
surest profit-making possibility you ever heard 
of — your own self. 

Train yourself definitely For the job ahead, or 
fora larger job somewhere else — build your abil- 
ity to do more and makr more for your employ tr* 
Invest some of your spare time. 11 — at home — ■ 
nights: the money cost compared to the possi- 
bilities of increasing your earning power is 
almost nothing. 

Train under the LaSalle Problem Method — 
learn by doing — that's the interesting — the 
practical way* 

Can you do it — are you fitted? Other men— 
average men — -men from every walk of life and 
every vocation have increased their a hiliry and 
their earnings through investing spare evening 
hours at home* h \ 

How would you like to have the experience 
these men have had? Here are a lew striking 
cases out of thousands from ou r files who turned 
bleak futures into cash realities through LaSalle 
training. 

250% Increase in Income 

For instance, H. F. Lofquisr, now a star 'Seat tic 
salesman for Elliott-Hshet equipment, was 
working for an ail company — at a smaH salary 



Accountancy, his income doubled and now iris 
250 per cent larger. 

Incidentally* sales conrest prizes won by Lcf- 
quist have paid for his training several times* 

Doublet! H is Income 

F- V, Tiernan of W ashington, D. C_ s was em- 
ployed by the Cover niftent — with little pros- 
pect for advancement, Passing a window in 
which was exhibited LaSalle training material., 
be stopped, investigated and unrolled for Mod- 
ern Salesmanship. 

Like Lofquist* his income jumped before he 
finished rhe training — and today ir is 103 per 
cent grenrer than when he enrolled. Mure im- 
portant, he secs even better pruspvccs ahead* 

Notp Has a Profes$ion~-and 
More Money 

E* A. Bachman, now a successful attorney of 
L.hattantHiga,, Tenn, r was a clerk in a retail 
Store— who found in LaSalle training the aid 
which enabled him to get full value and full 
reward for his ambition and industry. Against 
obstacles that would have stopped most men, 
he studied Law at home nights* passed the bar 
examination and began to practice. 

The First Step —’ Get the Facts 

There's a coupon below for men who Tire sin- 
cercly interested in themselves. Men who w r ant 
to get ahead and are witling to invest an eve- 
ning or so a week For the sake of a permanently 
increased earning power* 

Yull can’t lose anything by sending— the time 
to act is when you have the utge. Ail you art; 
doing is investigating— the judging comes al ter 
you have all the facts — and can’t be done be- 
fore, Mail the coupon now for full information 
—sent wit bout cost or obligation* 



and with ht tie chance for promotion J* Before 
completing half bis LaSalle training in^iigher 



LaSalle Extension University 





LaSalle Extension University, Dept. 664'R, Chicago, III. 

t wmilil WLilconio an outline of the LaSallo traitiin# plan, together with a 
coji3~ of "Tun Years 1 Pro mo lion in One/' nil without obligation, 
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O Law: U-, B- Degree 
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Industrial Milmt. 

hind, [uteniiiirvltip 

PeriPiinrl Miimt, 
Station Mjlmt. 
BulKrt^s Cftfft4. 

limn bJ nil ^ rioiinco 
It a llwny Aci'uu D tin ft. 



C Cretlit & Gohcftlan 
Carre* pa n d« n rt 

□ lluslncsi English 

□ ElteetjTe Spetkla^ 

□ Cores m. Sptqi&h 
Q TrMltlL Mfimt. 
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POPULAR MECHANICS ADVERTISING SECTION 




Owners Need 




rpFIIH will be the greatest yeiir m history for GOOD auto 
1 ninhile mechanicst men who know their "stuff" and cutn 
UffTwt any unto limll 

Over 23 million ear own tip will heiH work dona and win 
have the money to pay for it. -Complete overhauling job* will 
ha common, It’s up to you to know all ears, be *Me to fix 
anything that eutnn up, H you oa do this you' 1 Eet a 
fancy price for your work and make more money than you'vo 
made m ycarg. The&e 0 big Auto Books which we offer to 
send free for eraminaEinn tell you everythin* you need to 
know and do it in Much a way that you can eiuhLly uniierwtand 
jL Th^ jiffy index l«tl you put your finger right on the 
information you want imm cdiately without Ions reading or 
study* Don't misa this opportunity. 

These Six Big Auto 
Boohs Include Prac- 
tically Every Known 
Auto Fac*-— 

Wiring, Diagrams, 

Equipment Charts, etc. 

Aviation nHton. Knr* Action 
WtMk i Vuuuffl Tower Brakes, 
ouGlKdahl motom, motnreyclra ad 
fully covered. DEi.uxe [Irxm torn fl- 
ing, £700 page*. over IfitfO ttlna- 
LrmltfHis. innkc this the In rises E 
and bt^t auto ency-cJapecfla ever 
puMlmal. 




(Contents — Continued) 

Lattice— 'fence, potted plants set on T f tl , .£24 

Lawn Equipment— sail race rotates In light breeze T 919 
Leather- — -punch mado fram hinge and spike « , * * * fc 91Z 
Log Cabin— building, a + * + ♦**.****, f ,,, T f 4 * 936 

Motor,, Electric— model of Henry**. *91 S 




There are do string* to this oner wlmujvtr. tucm fl ikmpMm will 
ill be sent to you for free ex* ml nation If you eend the uoupuiv 

anti f 



below. Tafce ten day* to Irrok them over anti to decide wtsiM|.i-r hr. 

iihlLI Iht special 



w 



not you want to keep them. Then If you are * at Lulled Bend opt 
$2 .01 1 and then ^'i.uO per month until the special price of un 
f 24.-B0 L4 paid. 

There Ift Kin further obligation. IT you Henri now we will LnelmTe.. ^ 
without a penny of eKtrcteust, n pari utett merlin p in m.<- unerlcni 
Tacit ntfitl Society wtileh cntJuefl you to free o.iTifiult iuou privSlegraT 
with 12 experts on imy difficult automobile job n* ru I elm extra r >-i. 
Volume 7 Willi lalet-t. 11)34 car facts. 



SEND NO MONEY 



A flier Lean Te e h n I ca! Socltty 
Drezel at 5hth htreec. Dept, AA1V, Chicago, Illinois 

t sill look *l the & big Auto Book* If you rand them for free mmt 
nation. 1 am to pay only the few rants delivery charges unless 
decLde to keep the books in which eaee l w(U send ia.oQi in ten 
and 43.00 per mo nth until the total price of only (24.80 is jml 
Vouaroto include free & year ' h meinberahlp In Che American Techni- 
cal Society and also the epccLai Volume No. 7. 

a EDfi I M | , I « « 4- H -rh + + H4.k-fc4-a I 1 14-1 a i 4- * I I i- I- . . r !«•> j biTT. ■ ■ ■ ■■ m * 
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Employer'* Nome, k . T T i.a T .... . . , . 

Employer* Addrem 



Moving Pictures — curved screen gives stereoscopic 

effeCt* it*** ■ ■ ■*.*!■ -a™* a- * ■ M i i r 4 *4 i a , ■ 4 4 ^ + ,1 a a 925 

Photography 

Estensjon fee* for tripod + . &09 

how to remove paper from negative ,,,,,, , ,910 

Ruler — improvised tool for special forms .* + *■*.. .929 
Screen Doer— inner tube nerves a* apring, , r r , + , T *924 
Ship Mode I s— making flag* f Or , ■ * ■ a a 4 + 4- ■ ■ 4- B ’ 023 

Tennis — emergency field marker from old cigar bos *034 

Tent* 

pocket* filled with tand ho Ul flaps »»«*.«*»». .920 
where to pilch a + , , P , , , * + + P . , , , , , # , t , , , , * h 935 

Toys 

doll furniture cut out of d hardwood block * * *935 

pilot trainer, simulate* flight . . . .910 

play store that folds flat 4 <»*... 1 912 

Wrench — wire hold* nat* . a ............. i . .925 

Yacht Racin g— modcL M 2lip n m Marbleliead clnas. +&28 




SHOP NOTES 

Adhesive Tape — many handy uses for , # r . 047 

Advertising— road sid^ salesman holds fnrmer's 

Vr a r ci s , , , , . . p . . . . ■ . . . p . . . .... . . ■ ^ ip ^ ^ 3 4 

Air Line*— compressed,, filter for .+ + + + 4 ^ 955 

Automobile, Repairing 

protecting impainttd spot* On cat fender* . . . . .950 
spring nssrm bird with pointed center halt. « , . 950 
Water pail made from inner tube + + h + , . + . „ + .959 

why your car overheat* * h ■*.+». 4 , , 956 

Automobile*. Tire* — deflating inner tube with 

spout of nil can , .959 

Boathouse^— concrete piling without wLflinn* . - . . + .940 
Mri-uitfr — adjuatahlr oarlock* for ruwbunti 1 » .MO 

Cane— snirtll-p&i-ts, with hinged trays * * . * > + + 951 

CMmI i c old, haw to Uic ,,S4L 

Clamps^— tool- makers' makes them more useful. r . .054 
Commutator*— fierier at or. grease removed with 

cloth and gaecline > „ 950 

Cotton-Seed Hulls — fill joints in concrete rood* « . . 946 
Drafting 

glass- top table save* time , tv . »-■ 944 

waterproofing blueprint* « a » * ............. . P 951 

Prill 

grinding for soft metaL ....+. a t . + . . . . . 955 

tape serve* as depth gftUgft bn bit . .. ..... 4 . * .954 

Drill Prtfcs— bfals ring* machined on 4 fc t + * H + * + . . .954 
Feed Bom— hinged to manger for cleaning. .052 

Fenc^— sickle guard used a* staple puller + 4 044 

File* — hushing worn handle* . . . 4 . , + . . .952 

Fishing-— raiding worm* to sell for bait * ■ +*.#..* h .953 
Flies — crcpc- paper streamer* keep out of Vegeta- 

b le bin 4 * ■ + # 1 * * 1 = i 4 - * « 1 . . # . nr . . 1 . . . .- . . . * ■ . 4 95 5 
Fruit Trees — method of supporting loaded branches, 051 
Garden — homemade cultivator atfocbment for plows. 952 
Gau ge^-£elf-ud ju*titig T speed* up drill grinding, ■ ■ -946 
Horses — -spring doubletree prevents jerks on 

shoulder* . . » * .. + + + +■+ + ^ 954 

Lamp— Ir-Tvcling plat Form for hanging Httum, . . . .965 
T-Uth(! tumlwj oval work in , + . 4 ...... . 040 

Lumber^projectlng board* serve at a ladder.. 946 

Micrometers^: lamp locks adjustment on ........ .944 

Paper— tool for cutting large disk* ».»..«.. .<»■>< *952 
Photography— contrasts in photos on cloudy days 

made by tiling Special film P + . .953 

Print ing— figure* white -run me led* improve visibil- 
ity of counter in pre** roem L ™ 943 

Sash Cord — shellac prevents knot from slipping. . * .945 
Sign Paintings— dropper keeps brush charged with 

ink 946 

Soldering Iron— two, jig aids in heating with blow- 

tOrC h hd4 .4 + i + hi44.+ + 4ir.k.4^4.r+b|i'hl+ + .h. 044 

Swimming Pools- — killing algae i n. ■ 1 1 g ■ i j ■■■■■! u ■ 94a 
Tmms— attachment for Atrefchinf raesh around . . r945 
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WHAT WILL YOUR SON DO NOW? 



W r*re talking to parenfi t espe- 
cially those wha t regardless of 
present circumstances* had made 
no serious plans for their sons 
going to college after high school 
graduation. JFhat we have to 
say will also interest parents who 
made plans but have seen them 
shattered by unforeseen forces . 

There was a time when a boy 
could step from high school 
graduation Into a job* The boy 
who does it today is fortunate 
indeed. The inability to do it is 
not always a reflection on his 
ambition or his ability* In many 
cases the job is not there. 

The economic horizon la bright- 
cning—t here’s po doubt about 
that — but there are millions of 
trained men, with families de- 
pendent upon them, watting to 
fill jobs as they materialize. All 
the organized forces of society 



and government are working to 
solve the unemployment problem. 

At the moment Li's a serious 
outlook— and a sad one for the 
boy* He is willing to work but 
cannot find work to do* He is 
at the peak of hh energy and his 
enthusiasm. Shall he begin life 
in hitternessj or in brooding over 
his fate, or make associates and 
acquire habits that would have 
never tempted him in normal 
times ? 

Your greatest responsibility to 
that boy is TODAY 1 lie needs your 
advice and your guidance more 
than he ever needed it before* 

Why not, then, encourage him 
to devote a systematic portion of 
his spare time to the study of 
fiomeihing which will engage his 
thoughts and — more important 
— give him training which will 
be of inestimable benefit to him 
in the years ahead? This study 
can give him a new vision 
of life, Inspire him to greater 
ath i e vein e n ts* A p p re nt ice sh i p is 



itlll necessary, but employers 
pilfer young men whose attitude 
and preliminary training qualify 
them to adapt themselves readily 
to the employer’s needs, 

The International Correspon- 
dence Schools, the largest and 
oldest institution of its kind in 
the world, have been providing 
ambitious men with the training 
they needed for over forty years. 
The hoy just out of high school 
is ideally prepared for study of 
any of our 300 courses. If you*d 
like, one of our vocational coun- 
sellors will discuss — personally^ - 
your boy k s problem with you and 
him. This coupon, marked and 
mailed, will bring complete infor- 
mation — absolutely free! Study 
the coupon — -it may be the be- 
ginning of a useful career fur 
your son. 




President 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



“The Universal University* 



BOX 55Q9-H, SCRANTON, PENNA, 



Without cost or obligation, picas# send me a copy of your booklet, “Who Wins 
and Why," and full particulars about the subject before which I have marked X: 
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TECHNICAL AND 
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INDUSTRIAL COURSES 

r _L Murijl'i’ijj Q Rumn 1 M. Un£ 

L" IL^alija* U V flti (.JaIiuii 
D iflsni L l» Mntnl WWli.’EJ- 
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BUSINESS TRAINING COURSES 
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ar raimers ^ 
'famous home 
study course 
available 
on easy ; | 

V terms MBA 



A bmadg basic, inujiHlre course 

Complete in One School Year 

A m ilettu l;s voting men nt limited, riiiie are prepared 
uj icier sU]lt(| initrimra fbr new nppartimitita in 
| he clfCErirqt Pi eld. Approved by rducainr*, ^ndn-r^ed 
hy industry, 4,1 years 1 *ucce*si"ul txjiericDce a^turrs 
maxim tim training La minimum time. 

Theory and Practice Combined 

1 hrory and nracrkc arrdnarly inferwdvm In clan* 
rofini ^nd lahoramry. Fireproof darmilorits, dining 
haEJ, laboratories aiid sliujis. 

Prepare Now 

Bliss Turn bold responsible (tchiiical and cxpcuiive 
PDsiQtms, Cilia log 00 request, 

■m# pi IOC electrical 

u DLlOO SCHOOL 

116 Takoma Ate., Washington, D. C, 



made plain I 

in these books 

K*tp your ndvitni-fitiaeni in tEwholral 1 
,ir u'J Diitlllc work. Untri muthcmail^. 1 
PuirraKs rcmrop Dialed 1 l easy to " 
miL&rcr Hu iHsnntlgia, siitm* how co u.m 
them in y<mr dully Wo Fit, Over 2ici,iHIO 
CcHilts ynlil. 

ASelF-lnstruction Course for Piadical Men 

Pnlmt'r’n pJ in [nI^. arofrbp*iitep irtsitmrnt 
HlFTlw you from lint efiSOfllhrh to Work- 
ins tnawienluc of »|J mnrheiDiUiral mtih- 
fwls. riven mnhe* r I cid p 1 1 Li- jimriiHil use 
of ralrulai. foura 1 IcihtI on Pflinwr r a 
yiiiir* of tnitlts school Ivnditm:; Svm 
lUOuHnEmls of usercVffefl juhJ hfuiik’nifl Wfl Eh 
Eih^hI cm evEry-chiy EiiiHlloiu 
Ptwljnil Forn hrmiglit to tLfcjri for ^ulu- 
tl«n r 

Study a] Home; Pay As You Co 

A few urinutda n rStiy wlii uJve you pmo* 
t coinnttthU rjrt hifl lmpan pm subjeti* 

floe Pint In: r^Hhjc without semllm: ;l cepu, 
In ttdvnTU-i-, Puy only SI. flO (u I fi day a 
jinik monthly for ihrcw a^ntld II 

ymi Iewij the huhlcrl, If you hove ever 
felt, tiie Jai-k n[ a ivurMnir khuWledpc of 
prartltal muirheinatktf, staid the mu [ion 
nl tiuev and look over Hip Jointer Courttc* 



ARITHMETIC 

ALGEBRA 

GEOMETRY 

TRIGONOMETRY 

CALCULUS 

with practical 

flppEicalian.il, 



Be a DENTICIAN 



Sent fap 
bihiinAtiuin 
No Manij town 
Sinall Manthly 
Fay client ■ 



Learn at home to make- Crowm, platen. 
Bridge work, et*., for DuntiitL Easy 
plant -real way to I WII ni^chumru] dm tie try 
mm at home in spart* time. Full equip. 



„ _ Fulloquip- 

aI^ nuent of toots and ina ttrjah In- 
^yn eluded with course FREE, Low 

mm . tuition Raay wrtu* fur TIike 

BOOK ahoiit ibis rniiin-ey-makln:^ nra- 

1 resaiuu that la not afT&rted by ^machine 

M e Carrie School of HechaniHl Dtntittry 

± *?. P«k N-hFjal,FghE*. Pm. 

pL hlAAi/O 

ji J*** tsuftlit by tnmiL Note or ear. rapid 

Itmatm for adult b«gEniicni. Al*ci 0fllf-in»trut^ 
ei on Ay stem for advanced plunuta. L«nrn 358 
R«bs Btyte*, Jdti! Brshks, hundreds of 
ri Trick FnditigB, Hot Rhythms. Boric, Stoirip 
and Dirt Firsts; Rympbonso and Wicked 
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MAKE $LI» TO $200 A WEEK 

Many of mjr ^urceflafLtJ Rtudents aro cow mulling 
u!k nioi'ioy, Out simple ni el hutJs [pats It vouy to 

Jcara Art. Cart coni nr uul LkatfaflnEnv hE Jiabik. i n 

PpMt*- lirfir. 5i'«ir Lull Inn rat*, tffnr far bic frm 
All I £w Fkw whI SriillL." IckIdf- H^bLq uta. Udh*Pi 

STUOrO 126 . WASHINGTON SCHOOL OF AR 
I I t 5 1 5 TH ST** WASHINGTON. D. -C. 



Buy Used Text Books 

Text ond reference books at 25 % to 50 ^ 
below reguJor price. Stock of over o 
million volumes* Books a 



\ ou can learn al] 1 }lc ntpdffn rLinrpp-^ilifl latest 
1 ftoio a the nvv, r Vo x Trots , drea my Wal ties. £*+ k /Jlk 

fnnirt f:oHcpsa|^Stepri,&ii43 jxipUljkr fltfipsi 
rtt home, m.hILv and auSekly. cllbrc methukl 

ntftkes dantinff n.+ Atm pi A A-ll-C + S ■ p tnUfllQ or J Lal 4 BH 

hsrLnrr nqiikrHl pon'l be- h ^ tefl! L il la * 1 WflHr 

DMIljrteLe liUiirM — m JM \ Mfu, iM iriii-.Lr:.-Ulil, trtBt Oli !l Ub-Vii 1 I ' -t . . jTWH 

jt-iht mu. EjiiiiiiJ> l^O.gri nmi m- S^nd. nn* nnm^y, Pw y J i^iiLfliiMlW 

Ml Okly 5] .U’. iiLiirt [.I “t.Ljij lip, Ml y rr B vnL Al tpHc* Iihp'h 

ii ni.t mIhmm . On u« fw. ' j TglUr 

FrwMIw htb. Co., 800 He. Clark St., Dept. 9461, Chicago 



Iso hough? 
Write for FREE PRICE LISTS 

College Book Co* 

Dept* PM Columbus, Ohio 



Learn Public 
Speaking 



At hhme — tn Hparu time — 130 mlmitAtf & dAY* 

ClTorr- -rut frljrh-t bsid i«lf-cariftdc<iM r 

Incnfli-r faur Hslnirr. Uiroucf, nbilur to m-wkt 
orj.rr< hv ilFf-rciv^ -ipooch. WjIe* hi-w tar hu 
bp^klflt. f/ou 1 la 8'ort fVoniirrr IFlLA IKffrO, 

novmi American institute, d*pi. iim 
IBOI Mkhlfan Awnw v Chlw, INnirife 



FAMOUS NATIVE HAWAIIAN INSTRUCTORS 
t^chyqutq a y t his fa sd nati n c i ns tni mput. ON LV 

uslcal knqwttrdgV __ jg - 



4 MOTIONS— -No previous mC- 

needed, OUR 52 EASY LESSONS teach vow 
t he cncha ating imisic youbcarover i lie radio. 

T VFkV V&ttt you rw oil 

WAV IVn.a lwce f toned 

HAWAIIAN GUITA R, complete 

[wRTOArONCEfmrsJtlrao I 

| live offer a iici ea sv term a. * n “ c a trying 



a4 r -457 MonnTint-^ Atwafiapcm^ pep,, puy pond 
pruna for f m HI ion phoiw a ypftf I T cif PFPTy 
Jp] 1C iKHicht frnm I N PEFEN DENT, AMATEUR 

Wfg M afllTK'rm YOL 1 '™ mafcw ^Lh wnnnry 3D this 

ruw iii-lil! Wr 1 1 :ii-.i3l vniR in j-.fu r O Wr& huh in to 
Kd iflltc MJilahla iiL«iL>i r be II tliflio I BfliLr Bjp-Arti lima 
tar fuJJ titttp till pwRm- U*a apdlajirF 

bflhhy JfiEa tn 4 «r»*T- Athd loiajrhif HIFFh Hoot "JJjfl JO yioka 
Orr ftAAU UnEVEBiAL PHOTOaHAFHCrtB 

own hH T 70 . id wp*i » n*p t*a &pk 



FIRST HAWAIIAN CONSERVATORY OF MUSIC, Inc 

*lli Fl««r, Wppiwprth HKdB* D#pi. 2D0 Haw Y*^h 1 N, T 

*1 pp roved by Ntw Yyrk State Board of Regents 
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e A Radio Expert 

Many Make 



$ 



a0$6° 



$15 



a 



Week 



III train you at home for many Good 
Spare Time and Full Time Radio Jobs 




B ra afl cjiat I n g 

itilloni 

Bin p> Lic>y mah- 

ftKrrHi engineer^ 

DMfib]^ Jiutrnll.i- 

t si >31 iiNrt maluks 

nance itiiiTL lor |obt 

ha Fine up to ts-jurjo 

u year. 



But Serridnji; 

BpBfD tl JJl P H p t 

MT vicing pus manv 
K, R. 1, lUCEL *5, 

§15 a week eitr^ 
Full time iucd oniko 
W imith ft* 140, S-tiO, 
t ?5 a week. 



Employ tfrdcrfl H 
I IU pcrf om, fnrf~ 
mois, cbglben, 
iCr v I ecmcn frsr 

I uiw nnvLnp up 10 
i7,o00 ft year. 



Aircraft 

Radio 

Hurjfts Lh mak- 
ing flying Rafer, 
Radio operators 
e m ployed 
through Civil 
Srrvice Com- 

]n I a n s o el e a rn 

11,620 in 1'i.soa 



And jnlfrrctinj* I make learning at home, Read the frl inrM 
In 1 -in graduate** who cue today earning sumjhJ hiohey Lla tb Irf 
I;l • !i.;i i " !n:' industry. 

Mi nv Mikt 55 , SID, f 15 m Week Extra In 
Span Time Almost At Cnee 

My ln?nk also tens hbw nanny of my BTudenta mode 15, 
110 uni I 315 a wtvfc servlridg sets In ppare time, 

jwmui alter they enrolled. I pave you plan* and Ideas thnl 
have made flood spare lime money — 120(1 to 5UHH> a. 
yflar— for hundred* n4 Mlnws, My Course la famous eu 
T he one ibftt pays for iueli." 

Money Back If Not Satisfied 

I am so mare that N. R. T. can train you At home 
HjtafectoriJy that 1 wilt agree in vmlitf to refund every 
penny c I youx tlllttoD If you are hut nrtllftfkcd with my 
Lassoei and Instruction Service upon oumplttlan* You'll 
get □ copy Of thl* Agreement, with my LkhiIi. 

64 -Pag* Booh til Information Fr« 

Get your ropy today, Its free to uny ambition.* 

fellow over I 5 years old. It tel La you About jindto'fl 

ftparc time and lull llmf job op- 

phrtunltlcs; It itllflyou all about * 

my Count; wbat cithern wbn 

have token U ore {JqIqr and mak- ft 

lug. Find out whal Radi n nBon p-* 1 . , J 

Yun wllhout the £ r ^ / 

nbUjfatfcon. MAIL THE COU- / ^ _ \ / 

PON NOW In an «nvNtiW /A ; ^ 

ur paste it ob a k pud eft-rd jjft % ./ 

J. E, SMITH, Prnidtnt /f 1 / 

Hoflanal Radio Imtllul* / 1 I / 

DttpL 4FP ft. % MI 

YVaf hlnqton, D.C. /A\ 



If you are with your present Jab; If you 

are ntruggllna along In a rut with lir.ile or no pn^pert 
<il anythin# Ixittrr UiAn a pjiiim y pp y envelope-- Clip the 
coupon NOW, Oet my hi% FREE Twiolt oti tbc opp(kr- 
tLUnEltH ill Radio, Head bow tiuSekly juU ffln lt*arn at 
bejjje III your Rparr time to be ft Radio I>Ist[wrt — what 
ncMiij fob* toy HTiidualoa bavi b«m g-etllng — real Job# 
ivuji reae ruiurta. 

R«il Opportunllki Ahead far Trained Men 

It i hard to And a field wlrb trK fo ODWKt unity await- 
III# thd ttalnnl in ail. Why, Hi 11^2 — Ellf WUfflt year oT 
the deiires^Hon — the Radio Industry Hf>k) 
wuril] of nets ami pflriiJt MiitufAeiurem alone employ od 
ZKorEy ICICI,™ people! About SOdLWp peepiE woth#<l in 
the lodtistry fu 1&33, br^idca^tlnfl bed Itn most pmnt- 
uble yw. IFb a jrlEftnnc tm-dnon. eveh In the worst 
bliRSne?r*i years 1 And look what'i ahead 1 MlJUniLi of 

se|s twctj-cul 1 1# obsolete annually. 17.iJU0.0tl0 tn 

operation that md ftervlctne from time to Um*! OW 
600 great bmjid cos tlup MalluhS luriikhlnsr ciilcUftlu- 

ment and news to IDO.OCKi.OOO jpeuple. 'L'he^e rmure* are 
Bfi big llini they are ban] to gra*p? Yet, the$' are till 
true: Here in h new Lntjkmtry time has grown quick ly 

Icto a commercial glncii. 

C*f Into T hi » Field With * Future 

There's opportLinlEy fnt you in RaElIrt. Iff* future Si 
ten bin Televii-'loii, Fburt wave, ptiiloe Radln, Automobile 
Radio, midget jwtu. Inud juiejikcf alrerart RndLo 

— in kivery Lirarirb. devfllopmcllt* aEid improvement* are 
talcing plate. 111*1*6 Is A real future for Ibnuaonda and 
thousands of men who really knew iLncb. •. Get the 
training that flperLH the road tn good Pfty and hi«Sl 
Send the r imjKsn now and gel full purLleulani utl how enay 



Loud. Speaker 
ApperatUI 

Inal III] AT jnn 

find florvlM wort 
N UHithcr grow- 
ing money 'in ah- 
log field for 
trained Rftdlo 
men. 



Sample Lesson FREE 



Take advantage of tbH ofTer., Mall tbe coupon RIGHT I 
NOW, ftnd HI wnd you FREE ct Sataple Lesson that 
only my Rfelkdv&tB liave rwdi'Hl In the t*™*S ThLi A 

tan el nail ng book, "A Blrd's-Fye View bl Ratlin" b* fu«t ■ 
packed and jammed with in forma tlcui about tub grow- 
lag Icidiyitry. The tou&om I am wflLLng in qr n i L it to 

a y od la to PROVE that 

Qiy Courw If? Hfflplfip v&iy 
to undent an rt, and ch- 
loyable to study. I want 
to snow YOU that I 
(tn train yon. }u3t an I 

tboiLsandH of men. Many 
ut I he in wttb not even a 
grammar icibooi fdm- 

technical csTicrlence, 
have become Radio ex- 
perts. and bow earn two 



Television 

The ceinltifl' 
field of many 
flre ut npru-irlunl- 

I .t 1 * N eevef tfd by 
my Ca un*e. 



Dear Mr. Brftlfh: I want to take adraniofleof jenr 
FoeclAE FTW Hirer. Send me tullT I^O bewiks. ■‘‘A 
Hire! ivKye ^^lew tif Hadlu 0 and “Rich Rewards in 
Radio.*' I underataiid llilti rtMiuenl dues ant obligate 

rnt 

(Fle4ue print plainly.) 



jVair.f 



Adtlreit 



THIS COUPON iSCOOpy&r^ 
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High School 
Course in 
2 years 



This simplified complete High School 
course— specially prepared for home study 
by leading professors— meets all require- 

mcnt3 for entrance to college, business > and 
loading profession*. Separate subjects if desired. 

Over yGO no ttd Engineers, Busi- 
ness ^ [ en , and E da ca tors hdne L 
prepare the special instruction 
which offers you «Ufrg*^graflp 
vocational training at home.. 

School was chartered 37 years a go 
aa an educational institution, Exempt - 
from F^dofal Inconw tax. Iiistruo-j 
tion material used, hy rnany^ 
resident schools and colleges, 

O'- S, N avy, aud DomlatoD of 
Cauadit. 



The University of the Home 



College 

Training 



The 



You hf-ili school gMduatil IcBfl Can't on to ci)Uf.ue— 

You eolltg* itutfiUfi imp dropped &tu aflrr a year at zO-— 

You in &p and oHie* women Hu£ irt routine }S6i— 

No nU Bw wfat jrolir i|D€llviMl«fi« may be, yot l GAn'C. tivyr to pucceed without 
tPW,? IrH irmi|r , ThM irsiji^in-K \m Lhorepuli Bad prn .UcuJ ia piaTfld br wi 
plAeifijE liij.in.ir«’ijH hi C kFhi J L iHi[eH In Vvll-paJd peiilloiii. Cbtcfc Oil Kind of work 
PFftfv't '■ r I fcrnl l*'t HI tend. you. Tvithtmt (/■L- li < li L j >_> r : 1 j I L >J tn i : a atKiaft our u ^ t e u •: i ■ □ 
ft Eid ulu>|? U fUOt AayrlcBj 

American School 

Dept. HA-JE. Drtxel Arti St 5 ?tli $t., CMeagp 
..ArthttertUff & Building ...Electrical Engineering 

. - Automotive Eng j nearing . _ C ivil Eng ine+rmg 

..Butlnfii Management , Complete Law 

Higher Accounting P,A») . Mcthanlul Engineering 

** Oral ting & fhilgn ft I g h Sc h ool Couni 



Will 
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ANPARD BUSINESS 



N. 



Railway :md Bus Linfti Need Tiain&d 



Men 



ACTIVE SIKH— Iff to »— W¥i JChtG my ** P*M*ni*r 
froJE* IsNMim *rafc-— ft«Uhw»: 



indy 



iji .!■ - ly 

* m.-i- 



ftOJn*, 






or 



hw 



■ • ••• -■ 



ur 



tr*i ho you OjkL '<*1 ■mrmp^Ek'D you eftn tfftrb in 
l fan fll irp to (JIG [iit mfnl Pp pJiw n *' - 



■ 




$1260 To $2100 YEAR 



Men— *Women 
—IS to 5 0 



S FRANKUN INSTITUTE 

D*pt_ Dl7-4 P Rocheiter, N.Y. 

Gentlemen; Titi.iHh FREE ll^t Of 
OrHjvenirrLccit bis pay positlul^ 
. _ with salatfe*, bwi, VFOK, VAcftllOR-lr 

Mail Coupon Tel1 ffle how 60 eet a 

Today— Name r * * * * * , * , , ... . ........ .. . . ■ . . * . 



Many Early 
Examinations 
Eipcctcd 



J* 



SURE 



Address 



STEADY 111 JOBS 

4/, 850 to 43,000 a Year! 

B JO opportunity Sow open to risen and WOmtD lS to 50 who 
w&mI LJitcTi’^tirsK pIcuwLnt Work* Short hour?, Vacations 
with pay. Travel, fisihny MailOvkant tl W — $1900 
to $^790 n year! Other ponlioni offer as high as &MJ 00 a year. 
No ^rw-r i al expert eace neressa^. I-et my S ye-ara as Government 
Civil Service Examiner bcl u you. I uummutoo you win iwvsi ciyll 
Beri r u-e ftimmtMBna with my lielp. 

FREE Booh Shows How I Help You Get One 

Wito today fur'iur hi^ 33-paae F1EE BOOK* 

Telia everylhluff y&n w&nt to knnwftbout 
fflnflt Jobs, And how to go about gettlnc tne 
one y on want . N o obligation w|ial« Tj me 
important, Don't hesitate? Write NOW td 

Arlhur R, P»lt«rtcA, t'ifd Afnioi Erpm 

PATTERSON SCHOOL 



B 6 Winner Bldg. 



Rochester,, N. Y. 






AT HOME Veu cnirs ira+n by out modem *nd 

OiiRinnl r> «.niti (if iottruetkm rv&y part of the Wiki 
fttfilunt T r*tiB at bnirif qn OT better liuTiat a 

fEiep. Yo« can earn monty while I f-arning acid *f> 
care ”i wfll paying position or^tart- in buflincas alter 
osar course s^|tJlictigIl^ Good w^ich 
rnffifl r^nlM fclwtyi in demand qod earn ver/ good 
eakif 'm* For puduilui apply l& tb® 

Wii-CDliatrt Schanl of Welch R^fiairirig 
514 C. Ushii BI,. MILWAUKEE. WlL 

BE A POULTRY EXPERT 

Make $ 40 f I S 0 r $60 a Week 

Fr cq Book “How to IlaiHG Poultry for Profit 1 ^ ex- 
plains methods of Harry M, Lainon. famous poul- 
try authority* Tells hoiv they helped hundreds to 
Success with Poultry, You learn at home Quickly 
and easily* Write for your copy today, National 
Poultry Institute,, Dept. 41L-D, 300 5-1 5 tlx St., N.W-. 
WaBhimgrton, D. C+ 




Cash Payments Advanced Writers of Songs 

Uicd and publication secured. Send us any likely 
msteri*] iW&rita or Muik) for cghri ele ration tmJny T 
RfldiD Music Guild, 1650 Broudway, Nrw York. 

Wrestling Book FREE 



Wrw tHher tau^ii L 
aJji worl-L i 
Csnt-ch. 




t h t mftfl. br4CT^ktvR| of 

ebKWIip'loiiif— iTiirnaftf teiFns. ftft 4 t ntnta 
I CAhltfl*. II^RKiid 



A Wi.il.iL'Pfljl 



J-’ b 



it men wiiJi 
,, JLU-,ilL-4!j r i 
Ln , - iti:i J ' . 

FREE 



cm iupj 



I be igfrrrtA u 3 *k 






vu [MrfHt 

FMmHi 

[ly’.iP-iHiLil.ii:-.. 



, arars " 

frufl. Telip 

al br-m-o 3^ tU cuYjrr 

■W f-n-r ciify¥« £iLale ofr. 

FARMER BLRrHS SCHOOL 



32 pgyi- tfiiwlTTttid prtifl^a^En*. 
full oftlinltfDf ftfynf Mwn P 
n fciTBf wi expori wri -nma- 

. K^nri 3^ to rafir pranbure. Writ* 




£? 



ALSO DIESEL ENGINES 



iBACTICAt Iraininr In brict Trade SrheH in Vm*t, Fir--' ,lpifrcnt“ 
Utr nc hI ■ I ftHlcii to work oft, frhllviilhiit knilniPiioD in bhiecb of Iw4 w-'Fir 



■jmid i' .-J ij ■ - : I f 1 1 t| i innrri -hhtv. Mpn Y»f ;■ I L Opwfw-I ^ Yillir 

•hop. Our iraduAttiB g^iliJy ' [of *0C«I Job*. Ff fc* ecnpioTnwnt fterviee. L4 i«Uum 

A.- ln'iln.rHh Ifi, 

EARN ROOM A NO BOARD 

[f Tim hre vli^r? fl=f wwiiDf-r, and ^xplaia ^^'ir pi444h<i. W* 5]?^ h*Lp™ mp-juri' v 

ii| Pkudijnl* i* *nE » ioh ts **n l^iri whslrt ItniBULg. Fi^ Limi»«l i l=iift ™ 

flHew E?nae-b rHQjf>*a Fi-t^ f™ Ltm Xagqkv frfrm p<Hif hMU* ■nr w hi fc M ie- L . S. 

Gisd ualni. Fuuud^d J>- vr-nri n en 

$cnd for Fr« llluitratuff Bppk . , 

Baok teUn haw y^u he»rnn trilnr^ *1 Innrri ft ft^rwi fiifl- rfr-IaBs Ihn 

e^ii'pMii! H HW *f i fsi i ii ini i^fipf^J. hy t hi# luHlkuMLnUiii Enktil-ui twpj Bciid ■7 i^=chwi 

Njiticiflil AutAmplJv* Be-hanl 

I P««L pMa> 1 «UM t. HtHtroi St.. Los Aftfalaa, CilH + 

n^n«ci -^ju 3 in# your hew eiJarfEd Frwi lipyfc ftbiHII ft, It. fare aiTct 

§ Arid Job*. 



1 



A ILfTp*! , P , , , ,i , i aaiH air r ■ + ■ ir ■ r > t ■ + r + B ■ 

SfTBdlp | ( ■ i fM ■ 4 



!• H Mf* 



r ■ ■ fin d riM 4 l F ' 
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TOM’S TROUBLE 



NOBODY WANTS A ] 
SKINNY f 
FELLOW . 

4z J=-J 




® 2 MONTHS LATER 



ITS CERTAINLY 
GREAT TO BE 
POPULAR 



• — by Gif 




WHY DONT YOU TAKE 
IRONIZEO YEAST? 
THATfe WHAT 
BUILT ME UP 



Pouttl 6V JJrD/ff HimsI model* 



New pounds for 
skinny figures 



quick ! 



Thousands gaining 5 to IS lbs . 
and husky strength in a few weeks 
with amazing new double tonic 

"TSOCTORS for years have prescribed yeast to 
J_>l build up health- But now with this new dis^ 
covery you can get far greater tonic results than 
with ordinary yoast— regain health, and also put 
on pounds of firm fiesh — cinef in a far shorter time. 

Not only are thousands quickly gaming good- 
looking pounds* but also clear ruddy skin, new pep. 

Concentrated 7 times 

This amazing new products Ironized Yeast, is made 
from special brewers’ ale yeast imported from Eu- 
rope, richest yeast known* which by & new process is 
concentrated 7 times — made f times more powerful* 

But that is not all ! This marvelous, health -building 
yeast is ironized with S kinds of strengthening iron. 

Day after day T as you take Iromzed Yeast* watch 
fiat chest develop, skinny limbs round nut attrac- 
tively, new health come— you’re a new person. 

Results guaranteed 

No matter how skinny and weak you may be, this 
new Irontecd Yeast should build you up in a few 
weeks as it has thousands. If not delighted with 
results of very first package, money back instantly. 

Special FREE offer! 

To start you building up your health right avav. wb 
make this absolutely FREE offer, Purchase a package 
of lionized Yeaat at ouce T cut o at the seal on the box 
and mail ft to us with a dipping uf this pfiraEraph, We 
win send you a fascinating new book on health, M New 
Facts About Your Bod/'r Remember, results puaranletd 
with very first package — Or refunded. At sll dnig- 

gistSi Iron bed Yeast Co.* Dept, Wfi, Atlanta, Ga, 
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1 1 fit rr Laufh 

irllh [nnlnjrtiislti. CftUdiw af ClWlH ThlH SimrHlM FrxiB. 

BALD A ART .Sf; KVlCt;, I>e|rt . I , Oihkmli , W i*. 



I^iiharinf il Trtrli Dn.w- 



DENTISTRY PAYS WELL 



1 tthimEP. Eg ■ mil pthl 

Ffw mmEliii 1 Lrahnmj ii-tar^ jrin. 



LfUU TLGir how En j| 

. rhn Irun in laM-tuvcfoJ fl#1ih 
Ifld |T| 'Ju*li idpEj - !,*; I ion.. L l j( iBiuma. Dbj a:m 1 an i-nina 

MaCAHRIC SCHOOL OF MCCHANfCAL OUtTrBTRV OP PRila., 
207 H* Si. Purl, Phil *d- mil la, Pi. 



Pla 



Hehe Is the very course you need li you seek a posh km as a 
Show Card Letlerrf nr Sign Letterer T qr warn to have* a biafneii 
of you own.. Complete and practical and especially arranged to 
the needs of the student who studies at home. Written 
by E, L. Koike* Principal of ihc iulcmaikmaE School of Art, 
member of the Am mean Federation of Arts, and The Ntdkm&l 
Society of OdtatnciL Mail coupon for Free Booklet, 



INTERNATIONAL SCHOOL OF A FIT 
Division at lh« Ifftmatfirtnl Carr bis flndmce Sdinuli 
flos & 5 I l-H. Sc r £^jfc ia- n . Parim* 

tYilhmn ar oTjUjjfttEoil, plcaH& fend, ins full [Il^jiII* 

of jnut liuruL'-bluily tvurii] in 

□ lllU5trflt[na PShnvr Card Lflitaririf □ 



A iTMltfi... ■ i i i,i4w 



1 1 -Hrr i* p isii j i i &■■■■>• |- ■ | p f 



Addr^f i m, . -. ..... ■ ■ 



WHY NOT h [Mjnfl api-mir, gum mpr, tall. 



I btiy liuridj-mJe of tinda fur ctiltofftlnnm ftnme 

‘ttr-iiihi II Ui |T p-u-h, Rim pit" n ii I d™ - * wnrk wcl^j imr InpiriLelk-ru. 

e lur^ri, IKlrC- Like. Iv-'fit nr IpiIfuiIep, tu*nfd |i> <uot Pt*TTlTta| 
SllliPETHinJ J’ri«|Hirti|p, ‘liTTTLF. faforc Kndiftl Tllllt^dirtp. 

MR. SINCLAIR, DEALER IN INSECTS 

Oipf. D, Box 14M Sin D4 ho, Crilf> 



Tlx. Mull Cl trk 
P. O. La bo rtf 
R, F, D. Cifrier 
fcjjxwiii.1 A* mb 
Cihcorh 

dtp Mail Cirriir 
P. O, Clark 

M air.:; n. 

ImMifT IriKpoctor 
Typist 



Postmaster 

^onmutfOia 

Audit pt 

aianiign-Dhpr 
U.ii. ItnrJer Pn t-fnil 
TeToti h □ n« Opr. 

Dutchman 
Skill-ed Libor*?* 
SCattsttanl Clark 
Fl« Clark 



QZHUVT IhSTRUtTJON BUREAU, tipi. til, Jt. Lull, Mi, 

Rt-nJ m-r FILE k [Tin kIiWh "'il^w in QubIiFv l-nr 

GuYiHlllfl* III ] L c-iEii>n, H ‘ n trknl '*A rii - H-ilitf Inf. 

wiiiUiB. -n-. all ukxt rwtL 

Nome. .... i t + 



Address. 



IFJjcr ti-rj f ■ j-r ry please mention Popular Mechanics 



abater npmrtunJU a now la adraffttlot- 
Eearn iwiily Mul naltkly in apirre tlmk 
Prnctl ea| wurk, S fj Ura t boo jrs , C ltd w ftb- 
ILnlieii Bchrml, l^w tultlcic — IC-rmS. 

J baaLiti nf 

Pjq#-Djiv|« Sehoal of Advrrtlflng 
D«p|. m-A, 3BB1 Mlctl. Ar#. r Chicaga 



[■2.CA I njtitijl-r-n ci fieri U eonbineJ. caurn? of high 
fta&darxl tmtiiraciTig alt pbaaea of Radio, Pr*e- 
riffil With Pndcn cquipmamt at New 

York and Chicago a^haolp. AIjo .EpceitJiiaJ £4yrKi an J 

Home Study Cgursea Obder pew ‘'No obligatEOn" plan. 

IlluatrateJ Catalog on re^ueat. 

RCA INSTITUTES, INC, Dept. PC.* 

15 V.irlck St M New York IIW Merchjndijc Mart, Chltaao 
R^ggnlwdStflriJjrd In Radi# InltrucKIcn Slnco 



BECOME AN EXPERT 



Accountant 

liiBrtitlT* AnraaritiiiLi mai C. P. A,. 1 * rm U> II& r OtB a r«f- 

1 1 ,oi]n>i.! ,iJ» c<r rjj i: )■ Eifi>' .|. e.Ii fir, i tali' 12. flOU CetHfl*i.l PutiLir 1 A-rtiiu.t- 
BnC# an lhii U r S. TV « tn d r ■# o a UMAj Jr ii L h trine in apare Jjieib f or C . P„ A 
flCBBUnBLInfail nr rkBITCllLr if BL'CCiLI Biting EnJAIII -.<M . J " It V \ . L x »IEmFkWWi 



nna raBEn^urtf BccuLmtiiLi DnJBiUH.OB. JTrvii.-iLi r i^nriL 

■ I 3 kx>ihib 1 train- i jk unfl er -rtiip-irTM[i>n i f aiaif *F 
nriMfT* dI LUn Aitiericaa jELMlituEi 1 i. t Aclki uilIxhu, W!il« 
h, H ‘ ArriiujLlBFiL'a. lti« Praleiiifin tiin Pa_n. rl 

LaSalle Extension University. Dept, SE4-H, Chicago 

The Schnol Thai fuJnt'd Ov«r H.2PC C. P. A. 1 ! 



K i ■! rw 

L-liiitinir mini'',, r. 
fjir tfrw b5ii*h, ,+ *■ 



Sample Lesson In 
Piano, Organ, Violin 



FREE 



To prove Uow quirk and cni*y our 

modern tnclhud («iF T i*-m '1 i i ns in we will acqeI a 
lyptcal le^nn libflfiJuIelyV fr^ to riny thlid fir 

grown-up whn woulfl b'ke to bun a mnML- 
iinn. Olir hotne study courw in compiete, ih ? 
■n'Wt ffUCtL^i'ful tlmf we know of in Aimaks., 
l^aarjrw are C-PHlIuctod wirb im livid un] inslnic- 
liom ind rociTationB at the ram* price of jwrv- 
K&e, pupf^lit^ : i I'm ! luailin^L We have ihottsandj 
or itecotup'Hflbfii gmduit^ flfld fftiidents. You vi3l mw Im diaoppedTifed^ 
ck'TiiL ItjT the free Jl^mchl luday, Addrr*^ Anuiriean CoLkge if 
Mnin Kanp^a City fc Ma 



tOQ% Improvement Gnara nteed 

We build, Ftn?DGrihen the vocal organa— iu?r 

un.rA #i ff (rppoTLit— hui try fundunentaliy doond slnlI 
sclent in rs 1 1 y comet si Urn I errre i hj . . . and abaal nto- 
ly piinmTiiBi to krtHvmv* uny plnK'lorf nraiteftktn^ voie* 
a* i* i'*- ' - - p Wnt<fht *POdcTrul sohwHM'L rrnt jr*^, 
Xa'Lrn W FiY yau i*jh n,.w h^vv Urn Ynlr 1 *- f >iv w^rt, No fhen-- 
IliFS Rent b» jiJ i y i ae un.iur IT mn Uiildia Skawd li-T paFinlL. 

PERFECT VOICE 1N£T1TUT£ P A-13& 

3fl8 No, Michigan Av*., Chicago 



for MORE PAY Learn From 

RAFTI N G engi- 

Trained Men Needed NOW! NEER 



READY FOR PROSPERITY. Be 
ready for BigPqy. I will train you at 



a ii tiu^n fifi!i 

n£ Somi ' ' — 

/J'LV-I fti ri' f J.'Ji 



HI 



G% . 

home by maili on Practical Drafting until 
inpvsitivrt, or prepare you for Batter Pay nn 
the job yny have. All high class look with 
Drawtrur TahEp furnished bv me if I train 
you NOW. NO EXTRA CHARGE. Write 
for my free book— My Pvg*Ra£*inQ Ptnn. 

FREE Employment Service 

. . t . . , After training you I help you 

to get a Job without charging extra for this service. Employ- 
ers know that Do be Trained Men ninke good as they have 
learned drafting by actually doing the work, in a practical 
Way, . life or jLrprA' fiti Uimiion jVa Prairbac^i Previous 

penance Is not necessary. You do not need to be a college 
or a hsgh school praduate., Find out from me what a big oppor- 
tunity there is in practically all industries for Draftsmen. 

Monev Rack If mytramingdoes not satisfy you after 
^ you fin wh — you get every penny back, 

IVrffr TVlf/fflff %nd a Postcard or Jitter with your 

W Ndmf, A <f if rets and A gc for my 
Better Fay Training offer" FREE " without obligations to you, 

ENGINEER DQBE,Plv. J1337, libertyville, |||, 
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Complete 

COURSE 

722 ? 



HEW. OQtGlNAU CQMHLtrE COURSE, 

■Jjw.-ni'jy jinjMfvrf -‘ti- fir.t mj rf rfKTfdi 

■ -u-jpa^-r q.Rj Ti --■■ 4 '.rrinni.LMI , full a! 

pUBhfci B Jn j L|| I i-P-'^E . £f] /i,-irtqr^p JriJD"!; 

ftunrfr-irii rtf . U ii . ^ .if r , Chi hi W«. L36-- 

1 FlK'iM.tjY EAIT. L.rn?K rj in'i.l.jr rjg^.i JTr.i-HL 
fArf EPl-lLW fu’T f .i-i and #]Hrnp Nu-lfy Of 

li^GIliB A tiruPi-.Hl'inAi CBrlGO.il 111! MnN'y 
Ililj'K LJ mhu.n l i»> i' tr. p,-> r ,d -r Trrp .if^in |/i flu h'j 

AMERICAN SCNOCL OF CAR TOON !*& 

,e 6| -* Aihil In iv, d ChKBffl, III. 
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LET THESE ENGINEERS RIGHT 
FROM THE HEART OF THE BIG 
RADIO INDUSTRY 

Tjcni air tfcrmt, pjr 



GOOD PAY RADIO WORK 

MANY R-T-l TRAINED MEN 

MAKE *35 "75 AWEEK 




say these 30 

LEADING RADIO 
MANUFACTURERS 



and they 

are talking to 

vou 



AMERICAN TELEVISION 
APPARATUS DESIGN COMPANY 
ARCTURUS TORES 
SAIL K E l F ■ BRUNSWICK 
CAPEHART 



If you’re dissatisfied with small pay — work 
that’s getting you nowhere — lay-oJTs and un- 
certain iKCOlHA-lKre'l an opportunity t hat's 
Ickj good to miss. Ai the cost of only the 
time it takes you to mail the coupon, you can 
pet my big FREE book, "RADIO'S 
FUTURE A>TD YOURS," This book tells 
bow you can learn at home La make more 
money almost at once in Radio — whether you 
want to make Radio your life's work, or use 
it to pick up an extra" £5 to |2ti a week in 
your spare time, 

“RADIO IS GROWING BY LEAPS 
AND BOUNDS” 

says Radia Cruft Ma&amme* It has forged 
ahead even in depression years. Where only a 
few hundred men were employed a short 
Lime ago, thousands arc employed today. 
Where a few years ago a hundred fobs raid 
£35 to $75 a week — there are thousands ol 
such jobs today- And more new jobs being 
treated all the time — full f imej&bs and sp* itt 
time jobs. Get my book and see how easy it is 
to learn at home for this good-pay work. 

R X L TRAIN IN G IS “SHOP TRAINING' 1 
FOR THE HOME 

Tl comra to you eijilit from the Radio Indus- 
Iry^-right out ol the factories where Kudin 
sets and other vacuum-tube devices are 
made. It was- planned and prepared fur you 
by big radio engineer? IN these factories 
most of whom are the Chief Engineers of 
these great Radio plants. And NOW these 
same engineers are actually supervising 
R-T-I Training, Which means that trained 
the K-T-I way p you’ll be trained as the Radio 
Indust nr wants you trained- — just as the 
Radio Indus try | iticlf. would train you if It 
was doing the job- 

4 BIG WORKING OUTFITS INCLUDED 

These are probably the biggest and ejiuei ex- 
pensive Working Outfits ever included with a 
homc-t raining Course. You uk (hem to 
build lip testing equipment — In ejijwriment 
with — to do actual Radio work. It’s Shop 
Training for the honten 



SOUND PICTURES, P, A. SYSTEMS, 
PHOTO CELLS, TELEVISION, ETC. 
ALL INCLUDED 

Radio service work in. just the starting point 
in R-T-l Training. From there we take you 
up through the very latest developments in 
Radio, and then on into the new and larger 
held of Elec trollies — Sound Pictures, Puli lie 
Address Systems, Photo Cells, and Televi- 
sion, This feature alone makes R-T-l the 
oulsLanding home training in Radio. 

YOU GET “QUICK RESULTS 11 

CL E. Hud. 431 Third fit.* Ak-mndrta. 
1-4.* #*>* 1 4a rh y flr*t money l l day* 

nfner ‘itiirti na your iraliilog — cU-ared 
$14.15.** 

Frank E. Klemartm Lt*tr-, 111- 1 write*! 

"Doubled mv pay in lei* than tit 
months/* 

Harry L* Stark, Ft, Wayne* Irid.* write*: 
"Now making ihre* time* a* much 
mont-y a « I wm when I star ted yopr 
training." 

AGE OR LACK OF EDUCATION 
NO HANDICAP 

You don't have to be a higli school graduate, 
H isn't necessary that yon should hay c fin- 
ished the grades. My Training in Radio is so 

aimpU?* H-I* Jin 1 1 MO prjLrtirjLk 1 hf|| it 

offers every man, regardless of age, educa- 
tion, or previous experience. |hE chance tO 
get out of a small- pay* no- future job* into 
good pay, big future work in Kadio- 

YOUR MONEY BACK IF YOU ARE 
NOT SATISFIED 

That's my way of dmnR business. ,\nd I’ll 
give you that agreement in writing— AO 
agreement to refund every penny of your 
tuition ii h on completion of my Training, 
you are not entirely satisfied, 
INVESTIGATE' Lam why R-T-l 

Training is different- Find out why R-T-l 
Trained men get “Quick Results 1 ' and 
Results, 1 ’ Send today for jny big 
book '“Radios Future and Yours. 7 ’ The 
book is free, ray d. SMITH, mnfrm 

Kadiu &. Tdei-uLua la^yituU-. CIilcqso 



CLOUGH-BRENtiU CO* 
GH 0 SLEY * DEFOREST * FADA 
ERIE RESISTOR CORPORATION 
HAMfflARLUND * HRCKOK 
HOWARD 

INTERNATIONAL 
RESISTANCE GO- 

HEN-RAP * HOLSTER * LYRIC 
MAJESTIC . MUTER CO. 

L NATIONAL union RADIO CORR. 
FHILCO 

RADIO PRODUCTS CO* 
SANGAMQ ELECTRIC 
SENTINEL • STEWARTWARNER 
SI LVE.R*MARS HALL MFC. GO. 
STAND AfTO TRANSFORMER CORP* 

stromrero-carlson 
universal microphone 

ZENITH 




MAIL COUPON FOR 
MY FREE ROOK 
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Hi Prove in 
the first 7 days 

YOU can have a 

Body like Mine! 



D ON" T if ft thf idea that St tAke^ a 
hituf limp dim! lum! wr*rk for you lu 
He t htmL-nhlibg airength and Dflvrer- 
fitl IuIl-h-Ee^I Ihin't thin ic jam m-ml 

■ iLtmlifll-i. H|irLli|js uf any irth pr c-O-SM rri|i-> 

mmt 

Botfi IHbw hSc-Aa lire till bmtk^iLhd 
f luiLi't PRUVEH It. All 1 Iwod Lb 7 
tfap* to prove l HH1 ilo [nr yulll 

AEtd f datt'c need my opiiurutus 
(Mther. In fact, I rton i bdltfVft 111 
artlElf'Sal methods that may Miralii 
your vital orifiiuii for life! 

NATURAL Me lliciefi Art AU 1 Need 

Above you pee Jin aotUU.1 photo 
of how 1 took today „ Nip 
have hcon "paintcaE Qii." Thin U 
the r&mora'if honnt tumor ii-f la- h H-t 
1 did for MY body, Mow I'm 
ready to [pruVF whnfa dry secret of 
Ei Vim m Ic Tctii'liiii can do for 

vw it»i 

A Um »in. t «a ■ pfrpiMtl 

*r -1 K R l>7-pi* nisH VTHkluLC fln[ rliFBl 

illca T-ipeMePlii. 1 -H„- Wi-wW j lid ii if 

nijrpfJI lliTB I hi ii nd l -h.>- ■* j^siv in tuld i r> ■> II 

U|*. A MS O.l? K| n| ill biJh_ liUlMF^L diufark -r,r| 
mind ! iO'cimtiv tmriM u what 1 mtim| H, Id f. 
«lii.Tl "lull-- I IiiiJ Ihiv Ir.’lEj- - lliHl Jilt EwIj'F vm I I ■ i 1 

ifclJu uT “Ifae Wzlflf'.i AliMi R^rfrc Mn Dwwkjped MBa. 

Get My Free Book 

till If w*n 
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rh Pif <iE lir 1 1 ■ t 
ifwrbnrTi w|uN 
.Sly (Tii-ri-Fpilar 
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ti«¥ ► >iiiv l!rfim 

Lin Tfh.i 
JwaiJicE. tik i it 
ii*y iF*nTv — -s-riil Hirln. 

: hip Unit- ■ ■iM|H. , n I tiua* you ray rt»» tH-s-k, ■hk’h 
l^ltl *11 H-lKlUl ll N'p fnrVt etf Jlhtlia.1 ji.lL, 

E jia*5 ? ini tn gj¥e ynu pr. nF 1 1 ai I fin J-i Irr run 
■ '.d ! 3|»1 t- il IH fuf mo fUdn^ i e |i«*n tfirrn run UI l- •.> d». 
FVIWiTfiJ JliulJJHPl, Ihn-ti* 1 fell IfldfT W3lll IDIullIlL^ 
*Lna*Eh. * rMii w Nkh *c*di 1 j ruE wod. mJ r. iiim Jut, 
ind ti-njrv^nk Ji- v ■ i l^jI btdv lh_El tOJ ' .it* pEh#ft 

J,wk d~*n* n-it m yau. Mail thif coupon 

TODAY! CHARLES ATLAS, 

8-F T 133 EmX 23rd St. F N. Y- C 
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'STATE COLLEGE 

B'S ~ £)erj/-ce in 2 t/eary 

B. S. Degree in Civil, ElectxkeJ, 
Mrrhaaical, CLt-minil, ltiuiio, 
Ari'hilei'tursil and Aeronaut! ("a I 
I-«ngin(rntigi lluf?ine«s Administration and Account- 
ing. World famous for technical two year courses, 
Do four years’ work in two, Nou-esaentinls eliiui- 
tuiled, Puition and living costs kiw. For ainhi- 
l iouB t earnest students. Those who lack high school 
training may make up work. Students fmm nil 
|iarls nf the war lil, (imduntes successful. Located 
in picturesque hill and lake region. Enter Septem- 
ber, Jiituucj', Mrircfi. June, olst year. W rite for 
chart, “Does A Degree ill Engineering Pay?" Also 

pitabiff, 

464 College Awe. Ang ola, Ind. 

CART09N VOUR WAV 

fosuccin/ 




DON'T COPY — LEARN TO ORIGINATE 

HAT F iURM "HI TU-U MOW tfl OHftATE OJUNJ. 

K A L < 'A FI TOD N » *1 liQfWP Ihmi yPn c»n ' LL! ftm, PU u . 
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RAVE BURNS SCHOOL, Dept.*1-X. jQXSlM, CMnrelnid.Oliit 
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SENT FREE "■ owmw«t« 

•frou act qulem-w* »in „ nd ro.sp.M-fn* 
EO ni jm from rwnlilMf* Voko Kraft dii- 
ckwJQfl' ■Urthbir VtSR'F; FaCTA ttiMi nuj uro 
■MW rfd^Darm to otott bui or 
■prpljhr a *iTT.no. rish raki for olLAsr n<n Vr 
UW « stcokbaut. Sd d>ri fr« rearfsin— 
**ndll^, OUnrriH, ntemlMM 1 ! «(l| 
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Make- mfmey taking pi tt u rev, Phckto£rnipli4 
Us liiis d.iNn:ind f , CommtTOnl Phetcjiiaphy 
4 l; 'Mi 1 1 1 ,j f d I i cnosi'. 1 y . i a iniq sickly at I . 1 1 1 : - 
in apart? Hmt. No eip«ririui> nt rfary. 

^Vri Irr tiMiay t ur irw f nr® I khi k, l tpptir ft * n rtini 
Ph^iawpky* Amfflc nn MhI 9t 
PhQEa^r.ijjiliy, D*pt- I ^5 A J401 MlChlftU 



MODERN 
METHOD 

by f^T5red -r^pprl 

[Ere buUiee, 



BOOKKEEPING 

Open, krep snd clo&a botska. 



in 12 easy 
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Link etly modtafTrtL 



1. *FPP 

31b pay* OlitErv BuUfEE, fimall enuy puytnenU, 

THE FRAIEE MCTHOP, 44A Wayne Plate, Nutfey p M. J, 
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UIPPREHID 
KNOWLEDGE OF THE AGEI 

W'rdJ*n h demwd, hut lott r it th* thi'rofyloyi 
■iriidwTi of Lk* Bncian^s. T%#-ir whttkqidi ef mafttal j i v*mr 

lA uck SUCCESS Dfi-d MASTERY IN LJF£ 
u-mf-abl* TO YOU. Write for s FREE copy ^ th# 

'* svJani tb* Sagwi^ nrud learn to rwc*™ 

ttfi MAKE YOUR LIFE ANEW, 

FRIAR N,T,E. 

ROIICII UC1AH [lffOTNPOMOO& 

.... ■ — ~rrri 



inventions Wanted 

Patented or Un patented 



NfW indnatriisl a^nditloiu pour cnlliti^ for 
nup profit m Elk) n^inTiHiLioU, WhfU liAVf yr*u ? 

' bartered nslihile of American Inventor* 

filS Siirtiiif Huildirit Wiihinttttn. D» C* 

"H^Orfri Lar^m OTj) jnlitifh?F1 
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Today— juba go to the man who r-^n PROVE hia skill, 
who works with tbi? jgrratest cow? and ^r^'etL Prtpwt 
lor yuiir bi£ change NOW[ Thousands yrt helped by 



SHOP NOTES 

FOR 1934 

America's Famous Handy ■'Book for 



Murhlnleti 

Pointer* 

Auto Mechanics 
Concrete Wor Iters 
Electricians 

CLiy.iTH 

Toni- Makers 

Masons 



Sheets M of ill Workers 
C&rptn lets 
Farmer* 

Pi Kiniher^ 

Weldors 

General Repair men 
C h k k v n - Breeders 
Horn v-Cruf is m en 



480 ARTICLES— 225 PAGES 
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SPECIAL OFFER! TWO BIG BOOKS 

ONLY 



Newest l<m SHOP NOTES, eontnEn- 
iijir hundreds of valuable short-cuta irid 
kiiak^Y PLUS Pop. Mecfct r^markablo 
LATHE RCJOK — BOTH L>t only die, 
postpiu U r Oun’t pass tills h'm DOUBLE 
VALUE! Or, get entire H-vol, WHOP 
NOTES library ( SfifH) idr.-aiki for SS.oO, 
eonjpliLtt?, Onkr Now! Hurry I 



98c 

snoe notes 

l-vol., it. 50 



9u*ummauumum**u * S&fUt MO 

POPULAR MECHANICS PRESS, 

20Q E, OnLarle Sl +b Rq«tt| 6M. Chjcaja, Hi. 

Fcr.iJ Use, ci“ |iiT your oflpr, the toRn-wS n cr hrinlifl 1 nrlH f*y 
postman usid final! nm (Mint of tKin-i mfr«. My mon^y Villi 
lm n-tij ruled If 1 am uut autkaAiid. (<“beck wttil you fftiliL.i 

□ ISM S3i«o Nfltcs and Lath* H audbeok, balh far 9flc. 
D Shop Nfltii Library (g J5,50. 



B ■ »■ + ¥ ■ I B -i + fr + r i ■ b 



Name. .... , 

“■ till I R £ j! 1 ■ 

city*, State. r ., T , 

* C. n, J). ftjtpM* :o U, St 'i H’S pfi*it$xiotv< onft, if uou retidc 
theirhr.rc. rctnUmire mU"t fittttm i/tirty uftfer. 

!■■■■ i4«t« Bftft * * 111 I tIP IBIBilil mmm ■«■■>■ ■■■.■« i 





The Job You 
Want Means — 

More Money 
and Greater 



Opportunities 



Accidents happen — but 
ting the pj<n>rl job is 
accident and does not just 
;• - jut happen. It is a combination of 

tra ini ng — experience ■ — and a 
willingness to Use your ability in 
the interests of your employer. 



I'm 



Ooi n pr to Get 



4te^unMtl( & Audi lor 
■ Arehittcf *, Qtlllilcr 
ulftiHsiho EtiglnPtrr 
— Buiintti EttEulhf 

— Dks#l Liiginivr 
— Oi af Union A. 

Ucilgn^r 

— ElrHe.tf-ic.lll Engineer 

“Htoh School' Graduate 
Highway Engineer 

— Lawytr 

— Mcrlidnitlii En^InCtf 

— SalcirhAit 

— Mcam Inyintif 

American School 

I>eriT . GA-3+'.. Iireiri avs. 
at et. b ChLo*+ry. iil. 

Tfall rap bmv to ijli.iliTy for 
j ub clicokrcl. No iiIslIjjAtlCPGr 



Sj 



- - • Ai:^a . ■ ■ ■ 



AddfrM. 



Every time ;*tai apply fur a job, you are asked to 
make out an application stating exactly what 
training and cx|»crience you have to ofTer. Your 
record automatically decides the (potion. So 
lauding the job you want is not so much a ques- 
tion of whether the employment manager likes 
you personally, but whether your training and 
exjwrience lit you to fill t lie position satisfactorily. 



Who Will 0. K. You 
for the Job You Want? 

Daily wc present, the qtialjficatione nf jrtndmtfi nnd 
lira dilates to over L50 einjilf>yt , rt?. We seureli out 
openings and 0. X. the student :is IwitiE fitterJ for the 
job — all without extra ebarge. Hundreds have been 
helped to '"cash in hh on their training. 

Let us It^lp yuu liierciiM your training, and hm ttet you 
ready for the jol> ahead. Promotion la a stop-by-sitefi 
process* and n reasonable amount of extra training wiJl 
win you eih intnsatt of pay ttvtrol times the cost c| 
the train ina. And as aoort as you fiPO ready, WQ ^iiall 
La? pbitl b> help you land the coveted position. 

It is not nn accident that well-trained men secure good 
] n^Ltiaita. Avoid aeeidentis and HH pLiy safe" by pre* 
paring yourself to fill ^atisfm-iorily hieber-gnule and 
fitter-paid positions. Take the first step toward that 
bettcr-f'ayni^ job by checkin above the kind of work 
that intereflt^ you, and let us send you full inform:! lion. 

American School 

Depti GA-3Sp Draxol Avc. at 59th St. p Chicago 



THE UNIVERSITY OF THE HOME 



When writ In [i tt> advertiser* picas# tnenHon Po pnhii' Mvuhftntes 





ISA 



POPULAR MECHANICS ADVERTISING SECTION 



Name Your Own Salary! Know 



ELECTRONICS 



I hr- kr* io tin# "To|» f th«- lUidrlfr" hi Ruliu Rnj#d- 
T«-|H*luOr Tftjtintf M^rjifl, Pfwla ticlll CanErol 
S^itcmii Cathode Kay Tubri. Kpcordini, A^mhiki 



AMAZING fST.Ttt 



(tliii iliml imtfuctipn Pro- IA Uiisn tn tb# Photo 

jet lor Fra# to Student#] Cvlli 




TRAINING FOR ALL POSITIONS 

BlwtroEira, tb# idto^ «f dtHMbta (a* in radio lubvn, \ibot o 

wJJ#, nifaodc tup lubra) i# ihv TBIT heart of tiur vai 1 fldd Elf radio, rfiLk tain 
nmir-jf-H, .Ml u I J-E rev-mxlimc. juiiJ fJbrir JaunrlmJii uT brarachefl. Wf pb'i: 
\mak- train in* m Flf'CLrojiir* pliu #pf«ni#i training ku ibw t**rii^u,3#p fitljl 
ynu Wfr iiiRfih JOI 4 At hnmf in ydUf anarr Liiti-fr by llifr V 1 HUA 3 - 

INSTRUCTION METHOD. No thwfn# t^rntboolfia. Praitetor FUKti 

wi1|g rriLLrfkv |il li >1 Film bxuJ nLudy chart i Star fcACb. leUftEl. ISv-rry 
nifDlil flf iili^iTirUy im 0 v*roL ELECTRONICS I# yiti] to iv«l| 
1 > r li ii h - 1 1 of raifta, itlevinioEi, Hound r&cordir - Kzprrij tlrmwine bijr ulirliet 
Orcuifl- Lhw OPportuniLy tl PCK*. iic M Hfftmnini citKft, Kt'l 

thf 7 visual W 4 J-J ! 

Send for This Lesson on Photo Celts! 



ihMiiitf >MjJ i-iBirur i iTf- *Knixih- 1^™ phrrfa ^ I r ,- 1 ri" 
tvIJi Mitli Filin-Ypimr Lit rlsblh film., -IuiIt tfkirip. *uil 
E4IMpltt* ijifeir itim i win "ii "nrp nl xiird^ Tnr ■■*■] # Uni 



Dolur. Or. ntinhLl At ohh Ibpt twei tinatf In-... >ili .it Jjifi, 
and in' will H-nd Frrr llw Vim*! In^lniidbn 3 1 ri?,'f i « -r hy 

tt-liie-h 7. LI rlt r li fe, 'iliiLf IkkJli ■. ii I jiL r 1 1 : i rl p utr lalii.Wta Art n I 

lwf. hud P. O- tw*f W«1itl livMlLiriwof Eta* 

tr^r.k , r. LVit -J3LU4-1:. %Exti hjhi^diw M*ri, rhi^n i. 





ONEY FOR SPARE TIME 

iu-w ifflfijf way r Art nciveUIP In big dnnwid. Oet 
feles^m and quickly learn to dewite Gift*, PTldff-e 
died. Tort, etc, No evfwrlence H<K*w*ry. Anyone 
pan succeed with Simple M 3-fftep pP method, lund yon 
earn :■..•■ you k*m. Everythinv fqntiahed, Including 
. uin>iy of Novelties fur you to daeurate Hume- 
^ta tier's outfit. 

NO CANVASSING 
Just ait ut by me xUt cl mnkfi U|i trt 

■AG u M.i---k i,jarR ilijib or full Writr ttrtlay 
r.ir biLj ill I.-I J iLl l it 1 h -.‘k UII-J h'lfLS? r LL'KSQS 
FD.EE. Ub^i|M.l#Jf frit Iii.il lt.iS. bn ji t-rwun 
li Inc. OL- nlnfi In uVrttJr W4l* qtm;fc. 

FIRESIDE INDUSTRIES 
Dept. 6i. -(r Adrian. Midi. 




STUDY AT HOME 

We guide you step by step— furnish all text 
material, including fourteen-volume Law Li- 
brary .Training prepared by leading law orofes- 
sors and given by members of the bar. Degree 
of LL.B* conferred. Low cost, easy terms* Get 
our valuable 64-page “Law Guide" and “Evi* 1 
dcnce" books free. Send for them NOW. 
LaSalle Ellen siem University, DepL IH-I, Chicago 





NOW is the Time to Get Ready 



you to ilit? bia pay j 
Avintlob in rjJTpnnjt Tl« jcfiv- 

ernmeni naa been ^pencting uulluma of dql- 
lum to promote ccpmurnii] aviiiLiuii* tn biiili W- 
ilrerlH of iii-w nirporU Jiml thfm^ivls of DuW pjdLtn 
Thifl mcAn* 1 liniL“£LTbilifi of new job ** Now is the Limo 
nnd Linrolii Ih tlie plnre for yim tea train yoursolf for 
one of 1 tit---*' eikr! pay job^ in nvisilum 

VYnrlfl'- Knnwn I fSnvrTI 'nr nr Appro veil. 

tfMMftlJpri rqillpnivnt < 1 rr- pli- r i ■ train! nLT IneluUlIiif 
hhral ems 1 rmintry, (lcp 4 jtls - . luu^Trr mcrTianlcg. 

Ikjrptn.pl nn4 en^lno ecmrFe. Aviation lAUiflil Id bull] 
AHd Bunnlsb. Writ# today. State yuur Mt 
LINCOLN AIRPLANE Jk FLY INC SCHOOL 
2DJD Alrcralt Bld^. Lincoln, Ncbn 



Follow This Man! 

Secret Service O f>er a tor 36 
ft on the Job 

Follow him through all the es- 
ntiTiriu ui his enrac after the 
counterfeit ^ang. Sec how a 
crafty oner si tor wdfkn, Teli-tak- 
tiHKcr prints on ibe liimp star c! 
in the murdered eirl's roorn- 
Thnllst Myisteryf You can be- 
come a Finger Print Operator at 
home# in st^D"c iime T at &mriH 
cost. Detail b 6enl to you FREE 
— no obligation, 

CDW The Confidential Reports 
Mr nClJL No. 38 Made to HU Chief 

Np Lit p m c 1 1 tv r-ciit t* boys, under 1 7 y mirt ur tme. 
INSTITUTE OF APPLIED SCIENCE 
1910 SimnVMile Av-e* I\pL A435 Chicago, ILL 




Become an) N ( I N It E 1 { 




OR DRAFTSMAN 

ijn shuktek ti>ie 



(Aecffdltcdl 
Bavc time n ltd 
money on your 
tratnlmr, EltCtrlcml. MoclianlcaF, Cl til. Arc hi* 
toct u i-fli. Opputunlttis; Let [tartly mm IKVtltg «- 



txirtmuJ 

pensfti. B,B. L4 irtpc Cunrae 3 yearn £27 u)lS) 
AbiO shorter couraes. Bfln4 for FREE SG-P^g# 
f1 BLUt HOOK." Apflftoi Lbn Prialilent r Churlusi 
W. Mnrey. B.S. a M E. 

CHICAGO TECH COLLEGE 
Ocpt. G-77, 14ft East IGth SL f Chicago, II L 



Handbook for Farmers 

fefll diarovnricfl by pruetkal fiumcrfl t telling how to iiiiAkp, 
repair or ini prove the various devices uiid inBcbuiGn used 
about n farm nr prcbii, illiiitmtltm "’The Mo»t 

Mlcrniirkitble Book Elver Published for Farm6fu/ f saya one 
itufbority. Send No Money* Wliflo the postman ttaMvera 
the hcKik to you i hand him SI plan tin: few cunts ponNujc. 

POPULAR MECHANICS PRESS 

Popular Miehanlct Building, Room BDS# Chicago, III. 




get this NEW ArcWeldingiBook FREE 

30 DAYS TRIAL 
AT OUR RISK 

SO MONTHLY! 



nl* Hobart ''BbnrlJftFiT 1 

W il ihl lr I h Jpi.-lL aljfc(L Ljx |S*¥ ■ 
k4 hwhvtH Ilf fWW Jim Hr— 1rl* 

yaii nt^-bn luuidmli ■■! cI-'-IIht« 
eatn iir-:ifii f*ph iir-iilb. IFh-uh- 
tuillr 1 ||W jirkfH IhIi jfdu uiiy 

| -TV lot il DL.r CiI itirtu^tl limijilB 

■ E i:rUL+ B . 



U.i>1nLi^L — r.i ■ Ii In tun 1 !ih IM-OdttdAa 'I'Im am] rsn.- 
atruritbui WCifi It Irla fbU JiiKiHr btv 

200- 3WI in4 4« Nh ^mMt Utn-, It^rUs. lMr.nl n r 
On* Enrtiw hnff IfVrit# ■■ hd"T 1 <it ■#«* Itw 
prkwa p tmL FllRE AitC WELDEJt MANUAL. 

HC BART enoL 

P«k M4H Tror, Ohio 



W/tcu writing to advertiser* pttuav fncutiopj Popular Mcchtitiicx 




POPULAR MECHANICS ADVERTISING SECTION 



L3A 






the roiipon n ow — today. U. S, SCHOOL OF 
MUSIC, 7 i Brunswick I M J st. New YotIc Q ty. 



V. S, School or Mukic. 

71 Hniniwkk Bldfi., New York (lit)', 

PlitHienil rae your Iter booklet. h# llrtw You Can Master 
M liaJ(c in Your Own llnmy " with Ih&piriiiE mesaotfc toy 
i >r r Krunk c’nroe, I FM i N h rao oscruri an ^io^L pur- 

tkularfl of your easy pnyraeni plan. I uni Ihu-reaicd la 
tili' fail awing aoum; 

■ i i i r t H # i 4 h + i *§■ i n t * s n ■ r ■ i ■ n JX-ft-Y"E? JO>] 1 EiSl T ■ -* ■ ■ ■ . m m + . , 

NjlJTLf t ........ - 

Address. . , . . . 

City .m&t* .*««**»»»* 



one can easily learn music by this remarkable 

new method. And the cost is only a frac tion of 

i he uldl alow way, You don't urni n private leuhrr. You FtuiJy eti- 
rirely at Ihi mr, Altnoat before you rF\iLljf it you are playing real tunea 
imtl melodies, both popular and rlaRale, to pi awe your Wefidfl. nnnw 
yourself, and liiiike money. Tlilii newly perfected method of roaiLIn^ Mvl 
playing miifilr Li m simple m reading a book. No private l earlier rould 
make It any clearer, The imhisrei rarcie %o you by mull n raRLiiar Inter- 
vals — vompleie printed Instriirilpjia. dlppraiWi Ml The mwfe you need* 
You tun aeleei your own rime to study or pmetle#, And ibu coeh aver- 
m*™ only n lew caitfi a (Say, Inrludlnn the tmislr* II you ploy* you ore 
always in deiuiind. Many Invitation* come lo you. Ami you meet the 

kind of people you have always wanted 

lo know. 

Free Book Tells All 

Our free pqokleL. "“How You Can 
Musk LD. Your Own iluLLte"— 'CGiklaJt^ :iil 
oner Hint mukea the eaum uYallulile a I a 
very low Drive. A iso a t ref l ^monstn&lopi 
Lwon whieh show* bow ik'llN hi fully quirk 
and Miay ttds wonderfully simple method 
In. If you rtMly wont to become a good 
pluyr nii yoEir favorite lu^trumeTU,, mall 



LEARN VO 
PLAY BY NOTE 



Mandolin 

PilnCi 

OrA^n 

Violin 

Buiiiti 



Saiophnnt 

Cello 

Ukulrlt 

Comet 

TrombooG 



or D Ely ullaer iniN^rnl 



Play Any Instrumen t 
In a Few Months 
This Delightful 
New Easy Way ! 



PHOTO-ENGRAVING Hi 




I EaSjm pi al4 fb 
prlfli iboie ulduri 
iIh 1 br ID inchp* 
ail If Far I1IJI, | 



We Furnish all equipment and mitnlAlS 

in rinding Ijirgh pluitoH’UijrrnvlnEr fumrffl tfninplete 
wlfb Ijirripfi, lens uuil Ncrren. Whrn you blue hn- 
Ldicd the Ahnw yon vnn Mtabllth h good pay lent 
Lndspondejit busing with the equipment furnished 
or work for ot be rs n t a bse *al& ry , P hod •- Khcrav- 

il.d £:'l>-r p *rratrT HiMtairiUJiKU- 1 inis* 1 liH h HTLJf nlhPT ilvd -1 «<ry, 
knlj' pl> TiiPl" f hi 1 IiIf IihLbt i4 3 '- I».l il 1 NIt rh*Jiiri Wn+ ■ nj-mreif 

hj iIm pr>4Hf wp 4wuh yau. rjini |M-i tu =»EH-pr »nif»- Lns^iv. 
J ii r Wrn^ rinliv f^r euT ni w iU-i-i ru ' ■-it i imli-c w tii-3i wnn eii-- 
£- tr-if na eriiiipiwci< i-i<-ii Pi wt, fumuti. Voli * il I imi kt 
'•hl'ntesl in *»iv *1? *ri|rnK, 

Airvra Sch»*l el PNi^PipH^Luf. D.fet. IS-i, A4jrer| r Me. 



CHEMISTRY 



CnMrLttTB; rrnctlcil IraDie-tltuly nunit pr^nuFiil by of the 
hesf-kjsuwn thi'mliU In 1 Lll j c. ..unl;v, icid U-i i h i tr ALLr X Ho- mu*. 
B.S., Ps.-D, — FI- J-'l Jjf DeptTlraept i r luia in il Cti Uiry, 

I'ralt liTsilitU E4 p L. M. 1*11. F- 1 — F'prn.nly flLior CliemLiI, 

WUsnfi A Clpl N-i^ Yki-prif^iikat, Veil-"! t Li- m-- .i] and Or* 1 Ann; 
I'nKlurh Co. ; Pe:.ut < t M"i iltnJff. Il ■ — Hr.i-1 of rise Hulun' 
niDfit of Mii^llurgy. 1-rbl-h Vr.\rev^ t lM) pW«f L. HniSN . I J JLU. 
■ — I'rolpsior or Applied Ojum-.uy,, L' diversity of iivunU. 




Asieriatid with tfi« Inlnrnatlnniil CftrrEipunjfeneo ScKhIi 
EM &&I 2 -H. Strantnfl, Penna, 



RADIO 



ENGINEERING, bread™*™, avi- 
ation nn4 police radio* Hrrvtelttt, 
tnarmi? and Morse tekeraphy tata^lst 

__ _ thurouEhly. Nine mon the' rotiutrnna 

tttHn’e ■■^uivjJ-ut ihrt'e cxillege radio w o-rk , School 4vtab- 

3i -- 1 le:i i l h ■ 4. Allejrpi-nMca low, CjiLtdnflE free. 

Dodge’s Institute, Ada St., Valparaiso, Ind. 



Will met rent fir DbllyaLEnn, t'lcan? Send mo full duiarii 
or your study couru in 

B AriaSytlGJilCfifmLitTy p fndu 4 tr[*l ChaFnisIry 

Chnmltal En9lneerlD|i □ Short C-tlemiitry C-aunt 

□ Pharmacy 



Kame 



t^ARN WATCHMAKING *«□ ENGRAVING 



BY OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 



llT.e ni ir.ir Ian? a afudinTitJialftr+r-il Ln iTfjy Cfna.IJ wfij 1 — lle^wdo- 
iub uvur 6 Sip,* Hu* ;l yi-iif. AriuLhc-fuj W laCunltEli , -DYW 
■I Ti*-^ fir*t yi'nr- I >iL5' UI mu; ti t *:Luaw!a. Call! tsf wfilAI f+'T VI III'I UQQ K 




Cllka>fQ Sthuolol WiitcIhFiiakii^. frpi. SfiCl, rE&M. til kSl , GHISIUD 




Addifin 



T n 



Itwrlu Th 4 »-f t WHi^ Prit tor Pt^* Drt)k ;ril™ I . a tr.vd 

l'cuiEia. 11 . |1 n->n-Ea.Ln% ■pf'ramirn- » :ir| 4 +-I|h hr * utJi' e * l-.iTa- J til 
WHlr 1^1 PTUI-rr |Id1«i VhI MlDf (kianllY wri'!- . ,m r* : ! i: 



4i| Ridii IU|. 



City, U. t. 




ILWAY 
POSTAL 
CLERKS 



City Carriers — PostoHIce Clerks — Cl trKs —inspec- 
tors of Customs — Immigrant I ns pee tars 3 
ftf&rty early examinations cm pec ten. 



START $158 MONTH 

Mall Coupon Before You Lose It 



Rochtder, Yi 

Bits" Rtuih tn me without rliftfEP rnpy of bnotp 1-1 How tn 

Get Ur B, Government Juki," lust of poftitiona for men— women IS 
Ui -iO mid full particulnre tolling how tu jret t boam. 



j Name, . 

1 Ai 3 i 3 ress^ 







ZUA 







ARE SCARCE WELL PAID-NEEDED 




Nav v 

police bV^ 

COVERNMChi 

SECRET sqSSl 



AVr- 1 ' proiectpo, 

^ of spies 

m.ll5,T7£ 
tHfl«f#«l1i C-Om^Pn>lfOi 
Uft# V n *1 ill i* Kf n 

JT^ih uNri^d in-aill.ii..- i'ITi-tpI 
Y-pij -ton be *m» - I ' i >■ -*rJn 
CODE CI>lfHE-EFUH|>£ Pi-Cl 

Uju4a wiLJi |ibewJ Jain i- m*f Uuit 
td Ufnrr--r hiircJ. “ 

HtJLHChE^ I 

'"SlUunv Lnrn 



ami V< Flnri«H Hi b-> ■ 

W* M^u Mu 



W !f*.| p*. 4 -rtr, 



In I ■!, f7-i fnrnrrrikf, T'mfi i -■■irinl fn I 1 kr- JiltIiib llirtMt lbi>i*_cd TT W» 

ncsL S' Erttrunn far'd H»'vnl , .i* - lim, EtidbFti^ 11 ^ In F* u *c | - fc^'l H *e. Hit* 

|ikn» li*«iiii Cuiri-i»i— - mJ'-hit l Vii-r— r.i.. N.-y x-m.i {ft hremiH »n *jwiF:ir..r *ii Ii iJm 

5ECHET QQP| WRITING MflCHI-NE. 

•"or 



'"in iC. i ANS 

i r j i_ O M AT b 
erj anKE^S 

^0FtflATdfi5 
-- DR ^MtONS 

5 CIUTIOHOF 
KlDNAPPIHft CASCS 
sis v#ii t M^rdtii 

to irr ill com h *1 k<tt. 

J* P- t<JaJ-n4llP p. Si At pi I* >St- 

KfiBC ncflDEnn anlh writers 

I lt |.i. i|> .. ■ I : Li H ■■ 5CCRET 

| i- ■ h; j | .*H i f i |y c > mi Lr T bi..J J^rK^gij 
irluiirt Iff iie iiJ Ch hfirfriL f !«Ja (Ionian 

LtrfIN-ES USED HY MDfl Q-OVURNIflEHT 

KuiTMEHTS. v, Ti'o |ar r«V i|.+. LiiuL-.-l: 

Hj-rai| gi Jf Mritft fkwlh K* PAT t ■ 



SECRET CODE CENTER, 1 692 BflsUm Road, NEW YORK 




Amazing Lent 

F^m-i “aTJnn-ral-W»rL |J 
in sflAiTif »tni Ol 

Ail 4% ■> h“~J.|v--l U I 

VwW'ir KlITRTI Ar-i 
iJnr*-nliTii r L*b. Orilt i 

ilnlr^d t>f L->nai nd uvurldV 
rnaT In ii|#lnU. 

TP*1 AlriujKti I w M I II U> ml !..!<■■ I 

IT n 1 * nsii-l lkl« iarliti-jf ‘-■'TUil- ffivf- 

Cct IS.Nu-k IViiJ-VlIer, 1*1 n^u Ff*^ Ijmii., Slljfn J 

LiCO OIL BURNER CdL, 1*4 tlri Ion Si. . GrfrWdd. 



Dealers I 

M*-*- faif mcmE? hD ■ 

lu L4C0*. Jh* 

htifW I iTnraUiri" fi^U 

i-iIlL. E-AhInE Ea f| 

A3K TODAY1 



^ LACO 



New Kind of 



SPECTACULAR INVENTION CUTS GASOLINE BILLS 
llpIO 35%-EMBODIES ENTIRELY NEW PRINCIPLE 

Introducing — Ucn-A-MU — S^inittfanil Niw 
ThfrmmtiillC: Air C*«tr*l VmUe. NOW (ddiri n 
new tjiscuvery WhirU hflA lone by 

EiauMle ownem — A 11**1 C** s*vtrl IM l^i un 

prKkrtpltw, N']itEr>rM«l by EDftlcir tepem. 

*[ jwn-A-MfJi fflrisi an mure apoed — eiOra power aefeJ 







I5f F* 

fit BlubflH mLHi rmt& 
rivor ruprtrtrt iDlleftgc hiidRlctl 1 x 17 ^ 

" hi 



ArtminK re^ulta 



from lip 10 

ave been u-lf*- 



D« p I . 



2li rri.1 1 l*h \h t kjiI S un. 

taJiml up All miiki*. 

MAKE UP TO 140.00 DAILY! 

Every rar owner Is potent I flI mnrkrl Fur liWn-A^XUL 
Nn wonder KeSlur. MILlaoln. tnaile iiVOT tijU.Oti In cmfj 
Yen tiici do ilf well may tit DOttiT, Write fLir money 
Vt ihljm and LIUrFill fret Tr-t QUlff. 

METAL SPECIALTIES MF Cl, 

6-P 3200 Carrel! Avenir* 



COMPANY 

C h I e j 3 &. Itlln^lw 



ENGINEERING 
and ARCHITECTURE 



INIUillVl PPACTtaAL TECHNICAL COURKEO ta 

HlfliliM StrwrtnnL AftJiltPrUFfWt Enriii^rtTBi:, l>flf«* m 2 
a >L|iLii i ( !_» in I Bbcni. DuiiTBrt \n EtMTirnr- P'yp^F H4mrt. nkfetrki 

lti j l? U' tp-I H iJi, JiH'I'u. ipUviHion. 1 1 1 Hi i > ii x . inipi * \ irn-irun Did . 

TIME ASD MONEY SLAVE [>. Vow tuLUnE Wtwmrww tn.4m 
CiJuipiiifEL.. p+n iTnt wrick Jl TIIlC tTfeiaiiiW 3-1- Jf«.’ CEpdirl^ncW 

pffudurLiiti liln-r-MfiiJ trtrta. W f Jin IQf raioJDf. 

FINLAY INOINECRING COLLEGE 
!»l MhM AW* HfMAUHv. Hi. 





I LL MAKE YOU A KNOCKOUT CHAMP 



500 KNOCKOUTS IS MV RECORD 

ItJ fllns* *f ii il |imLrl.i-n Ln Lnmik. ui ir yii-iLr mnn 
liv X Lei 1 ri -miiL. . >|riw I^P I^Ji nJ VH * 4lAH 
l^lnf fall, . . HI ri-rn jrm ■ LiiDckuiirL mv||h»T 3i*nrJ 

oven in* knockout* ir nr runts 

^ 1 j m Jil nLd 4Eil kn^u 33 K O't fcc> mj ■TYdr." 

'■Ti-I - h IK pupiL. SEHd (Mil lit. Clci i-rmtfnl LlfillLlEit 
r*ipOf4 uf Wir ttmn lev ini »nt3 II If- 5 r^lirnrp mill Ibffi b# 
nfjil . iwi tt|iiiFviTDl, (.VrIj if l«5 ' ■ *n i- i-.i'iE - 1 p*r tl U* Fr t 
J nil ^nuruc., Hi'nd iie <-'Jny ti> Prtniiul, Puclr 004. 




P*wifiB n THAINFD Itrnihl LA El Tfobal^jnE. 

H r itu-r I*u law/ catikwl m^ieiIjI . E'ftaHlrti trunia| r - 

t?«T> KYv EwY Lrrrr^.. Apia TW C*tBi|iOC F, 

If, T, KKOK ¥ MCHABttU KTfrlTn, 111 *1 3* . H 1, T, C, 



Established 

1902 



New York 
Electrical 

Ask f&r free booklet School 
44 West 17th St., N. Y. C. 



ARTISTS MAKE MONEY 



Find out your ability. Bend name, urOi occupation and address 
for Free Vocational Art TeoL 

f~*d#r*i Sc htoOH ■ I nc. t 8134 Frit ft I fchtal* Btfc. . M I ■ ts**polip . fttlnn. 



New Gland Life 

WOULD yon like to iifrtin enjoy lif* — wiLb 

*T youtJiJul nlrcuElli Ein- J hroifli? Do yoU Rid- MM0F 

ffr □ ll; h L riM mpn, |jai ci n in buck „ lrira r I re t— c Oik- W^_ 
vtipAliuD, etc*.? St ii'jjtc liu iiiB.dc m im&lLlur jU#M« 
diKDtffY furydli — b hEWdniileuliDlnB pro*- iflvnff 

late Itluid traAtmut- Kud^nid nfjtJ liHfd by - n 

hi Nn >■ ■"! i.vl r i r :i . Over 1 00,000 umu. Bcikinli (riiil. J_ 

If you don't 1 bf:I 3 D smnm yntmtar in 7 mm ** 

D*y liullliflEL Writ* fhr Aflet jUieI dariJj^ bac M 

Look «E ruUfftf tirn hukiIO. i#f I W 

V. f. Klin, Frit,. 31 T< Honii An,. Sltubifnlll*, 0. • 



TRANSFORMERS 



TOSUlt ANY 
REQUIREMENT 

0*11 be built by Following iiwtruntloTis In Shop Ni>Ces lur 
f^^3. iKlustnvtttL &D eentfl. PdisipaitL 

Popular Mtehiidti Fr*it, IftD C. Qnfwrlo Str**t + Chleagt 




TO BUILD. . 

BOATS 



HAVE YOUR OWN THIS YEAR 



fern 3 ! 




\ 



and build the FypC yuirvc 1 Tvalili'd — ■rail, ItsW- 

!h -Y. * W I'MllCdil ~i llU F Hi III' ‘LliP 1-" i wLikr-m l >.| M [||l If |1 M|l-liy -*l Cljk l£|]r> r II lio 3 l.ilb ■ 

i- r l-c rakcukr-*. Npfi silly wn k irci Inf vhli limitrd 

ALJ Eli, I Ei 1 LlI j LiJ4* & r . [-H.H *11 111. Ill* ICi'fli |." 'aYl L4v JE Jilil 



dn'dF id piif 1 uffa 
E*Lu ikid -ill! 
«»U b**! lAlix! 



POPULAR MECHANICS ®oa±&oo&. 
SHOWS PLANS, MAT LS £. METHODS 



Ala- cirniplr r.BTifE -i,l h r| , ui'iL 1 -’-- j> unrl rffalift, JMl” 1 ‘l^LkJnd, 
SHTwI-i' ii! fukd# it !■-.*.* In IiI — ■*¥*■ yui| cnmi'V ** flvwy ■' f ee 
id t -rwitimliiiMi 1 1 -ml* iiip rl * ip b. n tw»: np»rlr p%p fj. 
4kii.tr l-L iNI in.--iEi .ni i li L r . 3 il rmrl 

P OP IJ L.a, H MECHANIC* PAE55 
Rum fl3Hi-IOO C, pfltHrio Slrfif Chirpy. III. 



FREE 

■dll 

Dli 

WRITE 

poa it/ 




FOR im WORLD'S BEST FUN AND ROBUST HEALTH 

Enjoy it 100% with safe, practical equipment! 
IV I akc deviftiB U > r :t 1 1 sport sin is if jseason^ wit n ordi nary 
tools and at small coat. What fun you'll have! 

NOW A GREAT NEW BOOK FOR SPORTSMEN— 

POPULAR MECHANICS' "OUTDOOR SPORTS" 

Practical kinks and finO clear picture* 

flhow i^iLilrudtion of every duvicq, Enayf 
PrwtpAlii on ordfr ; at C.O. D. in U.S, Ilrtn't 
fail to gut lids tcmnrhatil^ book — TODAY 1 

POPULAR MECHANICS PRESS 

Room *34 30* E. Ontario Si Chicaia 



ONLY 

2 



When writing to advertisers please mention Popular Mechanics 



POPULAR MECHANICS ADVERTISING SECTION 



21A 



Classified (Advertisements 



WORLD'S BEST WANT AD MEDIUM 



Advertisements in this section^ 35 rents per word, each insertion, minimum 10 wards, payable in advance 
To be inserted under proper classification in July issue, copy should be in our ofitce May l&th 



ADVERTISING AGENCIES 



LEARN Advertising ij lilrkly it hani P N>w 
easy pnSicil plan. Nt« Ecact lrf*jki, Int tr- 
eMlng booklet free. Fjife-Bavk School of 
Advert Isinr. -i 1 1 Mk3kLj, r aii„ Dept. QLsl. 

jiilnum, _ 

ADVKftTlsSi4; *13 Readiaa IUHMLMjO Hun- 
tlaj- npMKs^atifr HlilfU with 24 word nd. 
jfswi(piO*r uml irj&eazlht nU-fidde. tree. 
Chicago L~nlnn A^einj 1 , 20 W#it Jackson, 

rbirUL'n 

FREE — New idrirtlifTs Bale Guide, •** 
pagei, Includes everything. Lflweat tit*!, 
E„ H_ It rtwn Adrrrlialnff Agency, HO W. 

HfrurSiom. rhleagp. ' ' ' 

A l! V E HT IRE Tn cuunljy week II ri-, hi^ts 
free, Meyer Agency. 42i3fj Hartford, Si. Loti Li. 
31 I 

iSilH ftWlay fifty maga* 

Eihci. year f’JL ISO . Wuod’i PdJHUu Sor?i« F 
Atlantic CLly, N» J- 



fDR ADVERTISERS 



2-S WORDS In 43 weekly ntfrii^iprri #2- tin 
fhaduH Adv. Ca., Ttpi 1 ^.-.- _£ Kr j-nHm - o. 

2-1 w I iH. ninthly- weekly cflitmifiHtlw 

I-t.Q.4. Ma if mine Tree. X lam ell. Jm'luon. 

Term. 



BUSINESS SERVICE 



FttHT KELLY Phriifd leilrn always yrt rc- 
Eiiltfl. Fur *:t will write one for you. Ad- 
dre**; Hlnser. 1^4 >liil|i4U Square Station. 

Xgw Vo rT t. _ 

N ATION A L ilartdfcMhrtH , | ] il KttM IIIhI, 

Erie. Pa. 1'ifl past* hook— formula ■„ idrus 
am] TfiluahT i- t» I or.s f* I r nui hti fr^e. 

HAKE San Franeluro you r tnaillEUf Ad- 
riresi, 55,00 muillib-'. II 4i e-n r n 11-unk Hhop, 
1^1 1 I.arhan Hi.. Him Franrp i-o. Calif. 

DELAWARE Oiiritn; fees eisibII; free 
forms. Ctus. fJ. Guycr, SUM Maikcl St.* 
Wilmington,, Del. 



I N F n H MATION 



tfOVERNMIvNT Gtvflt free radio wen- 
ton training for *rtLke Oh JilridrLHt*. -.Ri 1 1 1 p. h 

HalorV, niiPhin paid, hifofjuiULcir, LiuolHet, 

Ihivt fo qualify, h pp IT ■ 20 t„ Federal Eijulp- 

im-nfr 1 'ci , Di-erpark- Ohio. . 

ANY iTiffimmtkui Je-Blrrii £Tpc coin and irp, 

Fred Klutz, Heading. Pa. 

ANY In format Son you iJe-Ire Sue tuln. 

S Dm lev Ttri Lit leam, Olvmik l a , Wju kh. 

WHOLESALE Supnlr souri-es. half million 
ilinu! I(u-.b IBe. internal L imJ Agency. 

l "1 ne | nn nl [. 

IlE.lJ A ae ricnrloo Infirmai Joel Jineios-e 
stamp. Judge Lehman, HuinfroMt, Kjih. 



AUTnMCIEllLES 



UtTlifl 31ildmtlitie ulfTloTV ear with uied 
paTEH. Meunffyi te engine. l*lan.? |I. Ptio- 
iML r rnrilii g.1« r | till Ln^k. ORikn. Cle- 

gat itL ^ 

I is. " AND 1^3" ItJllH LHaljh' With j^UTn 

axlt'd and brake ai tnr in In Eat urc *titwnotihci 

?».P* e.h h. Iv.itE E^r: I- *■ i nJ n r_S y , _jr*prli. Fa. 

TRAILERS 4v'i, New. kthilerrai- 

rlHce. # I SliAmtvek Hule» H I IT 03 Oiqth] 

Hlviix, Dutroif. 



AUTDMDB tLE SUPPLIES 



FORD, E'lfcf-vtolei fiumrriUnr atHitum re- 
wound JI.^EI h 1 1 . DetjlL hh-, Drm 220 \V t 
Cenl ral, Frumlniflpatn. _ _ 

A ILK EL kh.jiliiu outfit nph^i'i'l to your 
I'attfifj. No tariki nm$ H thou::- finds in use. 
W^Q nrepaM- tlUflJlietal C^ a Aee. J, De- 

rqfi.i i-, 1M. 

Af. r T<)AI ATI S' CbokfiT 3lt'i'lk;mji •. ihokr 
your own- TllOffiOELmt and btururiut? tl DU, 
CEvf rjir rondel. I.\ Moure, li Eckroan 
HE., Hi^utli H'niS, Xiid. 



AUTOMOBILE SERVICE EftlDP^ENT 



3fl4 EtQMLTCIt I E'atrnlgdJ two to fits 
Ini'll iNd'lik. Guaranteed eq read oi^ry 
njrjq-sndEkm :n-fu rat<- |y | SLOO* tk-tiaaiL 
Laurdton, Lonl; [ l.mk>l. 



EIOifT Hemi-^ritr:U ci(MinBtfin reiitien 
tH.43, CiUtug W« Uarnlta. 1 Tm l N. Third, 
HartDhutfl. I^enna . 

1 1 1-; 31 sTllATOBH, raiikprtLior, l«lt 

Ijeairh, S-Eiour hattery rh nrncr— a re we lder, 
f pu;ir-'niLee>t. Tri al ond Leri As ■ Ken J i Enuirk- 
iiu.ii I EiftuinRG, lEo¥ Alt; 42. Tfflf, Ohio, 



A.G. GENERATORS 



TEX Pr;irtlf-al and Im-ipTnilre rlun^^s 
eenverting Do due t£-V, Ford T, A., Cht-Tru- 
Ifi Dekik fi-V generators kntu niu-r.uu watt 
eati*-riiy a.c. gfEi^ratprs. or Into ss-im-v 

d.c. Inn Utt nc cctnifiltcir. P<nkf b Shlfr-lV 
NrlDfirlErrt. All 3n one bwk rated 

With rooiEdrlt eLiiiul Nh'- 3 ln«imrtlolla and 
ilra^lnES f» «r anl.v II. AuttiEKPicr. fOd-B, 
H, lluyne Anc,. Chhaeay 



MOT D RC VC L ES, BICYCLES 
AND SUPPLIES 



DOYH i WrlD for nui aiiiezifi? Ulti-triiU'd 
tHHik; “Tlow em Re pair Tour Own Bltsrlf, 1 ' 
This bmik m^lRKtit neiytklnR lit detail— 
pikuwH- (tow tsi repair bmt rruori ami lurk*. 
aLrEpprrt iTanlia. Utiilab, waiter brahea, 
^[i-oUei and wheel f. Xolhtnnr Eefl out. Earn 
many doliars ei-|ui I: ing Idryelo for pLhen, 
ami £<a ire nn your own. He nil 2k now, and 
lief thEf a mux In? In oh. Money h-aok ^uuran- 
tee. I^urLs ral .iloru i' s rnl (Tea, jt XL 11 nr - 
Cyrle Works , l>^|pE. r DJl, 152^7 Orevuh. 
?[ r Lfluta, Mq, 

MQTlJlU 1 YFLEhi ^^. r i, Xi-u. tk^ *•■ 1>3. 
Uigd Urea lOLfid, EngLiiri fur ajrpSafl**, ke 
flj^ib, boat I, Ron" tukimeljU ?i $1 m eu 17", 
Puropil, hames, fi-?lu. Clllailtn, rranknasps, 
handle s>arn. tanka, vmeellk r J Kpfl*d 
li]]p^ F filling. $L30. Wheela Jar airpJartei, 
ljoy's' autnmolilles. ranEairyelcs 51,00. Bi- 
E'Jrrlfii Fll.r F Hl. Motcr bJryrlD* *43d>u. BLko 
tirK EDr. Hare ynu d.illara at i>en|nscer 
Price Cutter. UnrtiCiiLeT* N T Y r Semi tUp f(n- 
hulbtin. 

TWIN iilij.k’. rh!e hy ,i,k 

dgrn fiann--. MiiiouigiLld, ICnmiwl iji ,_ ftik u, 

Till-! MotflTfifJ 1 ’1 — Aine r I en H i only all- 

notikrryrle mapmim?. Ottk-|al fsitblknrleoi 

Arqerkot Mntomyde AawUtlftn, HiKirti, 
nietur^ 1 *, hvAiAlti, Lnvtl fliiloft. 51 yea t, 

CanadE^n il.K'i. <nii;. IQ i-Fnft. 

^ W. Slid Ptfcft. Lrni Anyeks, Paiiy. 

ShJtv Him I ^1 l^m er [irLi ti ! E liJiimuteed 
Hied liirliy Da^Sdyon. irirAnri'yelei. lied h.sr- 
iiaiTii In- the- l'„ H. A. tkiirl dc fqr new Ijnl- 
let In. KfLutli'i, 2431 \\\ Ftwd A.i Uf f M LI - 
^yaukee. lVk 

MIJTHliCYCLEH— Illrwt lu >uu at rmk- 
lunLEDni wtioJesalr p rl i;-y .+. ItePkillt, matllnlPl 
and nuaranlrg>.t Indiiiii^, lr.n It- vs. rtr. fltud 
|ftr Indity f«r "'UarKuant Bulletin D. p " Criin- 
dul| U h II • fa, -.SO Cmaianraeillh An 1 erne, 
JlOStfllL, 

] LJvM H-: ItSO.V, il^-elstor. Harley, Indian. 
u?ed nnrl ■ fldjny nlsttim, i-araJoaui Imd win ri 
jHn 1 Or . ItuMiik, yim N. lgm. Rt. Lnuis, Mu, 

MOTOR CYCLE Bar gif ni. kwett &ritiei F 
H i-Qrir jin iheet for itump. motnTcyelc 
aorles, kryi 1 *! tine In America. Iprcrtft 

: i :• ' - ].:iTri ’.[ ninrorryrlo mall nrd-er Iknme 
In I h e United Hi ales. Ttor-beiler Hnrluy 

EHtIi^oh Cernowtiun* 129 W«ie Ifain SL, 
ItoHar^er, X Y , 

REPAIR With aood used partly un H 
i\t inure, 5tnt<- parta nerdsd, nu IHLi. . J, B. 
D-nhE 1 3M1 Archer Aw,, C h laik HI. 

HEXIl Km- Yu r Illustrated unei| Mtilrjrtl^te 
rataloy, LnrRti stark. Barpalnjt, Indian. 
parlH. Ar^eiiorki. Indian Mul.nrrvi-k HuiLm, 
Kjruai City, JEa, 



BATTS FUEE 



ED (SOX Storage b-allerEes fur tinn er am] 
IJilitEn^ mdeHM, m>n-aeld, nrjn-tnrrn-Ue, 
Five nuOtuHtional nourlr-ed guai'iinSeo. 

] fp year life. Fret* Illustrated lXLrrature. 
I 1 Lanin, fiaftfratopy. etp, Hoe Jiyp Unrrrry 
roinpqjTr. Klerlini: Avenue, Y-Phlters, 

New York- 

EDHSOX Hi-itgiii- LmflerEii frap all typei pf 
Hg El time sjHtfliiii, Cisei no dp Id. Odnfk^l. 
Long life, GmTftnttfrtL Otnc ratine p hint 4, 
itnrtor tiuYEalflt. Frtc inEert-silne I Hern lure. 
Hawley H i ij 1 1 Pt Co^npany. 22 W3.-lilnjiEOn 
A \t. 4 DCnhUfFi Crnin. 



ELECTRIFY Farm with wlnifiBtl .11 TrreUn 
rmisiLii ww.1«n propel kr drlrhiy rebtrill iulo 
Urijei qtut iUt^Elei r*ufl «.:l1,h at !j2 rulu, 
]isE-icpi-n^[T-r F oriel kal, Hr iiTitlfl^ally enrrucl. 
Kusirv built. Step hy ln>ii urElmu un-l 
blue prlikis In huLhl nioitdele 52. dh, tu liul DI 
prufwlier tl.illl, p*Uku[fri dllu*. 1711 S&. 
41 Ht, + Ohibi, N^br. Wind l p uu - er. 



AVIATION 



AVIATION Fam — Snn-ritJ- ha I turn feature 
In June Diut Popabr All it Lcrn. Fuur fi- 
inaui iJlumcH authentically reproduced In tlvld 
rotor*. Hee the 1 1 aw her " Muptr Fiuy.' + the 
Xattbrup ^Siumrm, lire OurtEi A- 12 attark 
4Sii | Hi? XkiihurE if. On sale May 1 0th at 
all iWk! nrwsrli^nd^. For special intnxluf- 
t<iry ufTer ii-nd Sl.flO for ' BkonLhi If Lai sub- 
-rrlrRioii Addresi, Popular A k la Hon, Desk 

:5, HUH Himtij PgBThim n. CIiR'ulti -. Ill, 

liUMULKpS L'icd ilndunei, aivner's prirr, 
name ami aild(f*S r Semi r -ample rolpv. 

II £ lx bianttu, l'?*-.i Ajri cafi iilrei tory, 
A thcnjj. Qhlu. 

r'SED A I milfUl u 1 1 L Her U | lire Ilk'. 
Federal E*|i tJpinenL Il r -ertiarlt, IHu Lu. 

AH MY Air eorua give* free ffylnr train- 
ing, *alnry t expend ai p«ld r hkfovfliLlflQ 
iiULikTel, hoiv to quaJlfy, ap|?Jy, 2ur, Federal 
Euulpmcnl 1 1 ip, r If^rparh, Ulihl. 

NEW Atropluisi. iiijUUi. iJuiUfi propel^ 
Ron, gr:.9^. 3 'll i ill is, leather Imunil llj' Ing 

manual, 2V. HlliL?, Ft Wrjrih, Texaa. 

NKW * riiij.iH- i-ii^Im- iH.i, LeitlMine IJ3. 

Wiley Lai* haw. Clarlnn. .ViR -h. 

get fnto aviation. Air tmupoti pLloli 
pit II|I m SI 1IIJU pi.T year; lun-Jia nlrs, (2 h 50D. 
f^earn at riU- gmenanLcnt approved ja'ijuoL 
Wt-Rt^ fur fQiftpieto InrormitloiL Hi ale age. 
l-int’iihi l-'Eyiuy Si'liuu], ^dU I Aircraft Hullkh 
In it, f .su-clri. Nehr. 



BOATS, OUTBOARD MOTORS, ETC. 



MAKE Canvas eanne, liliurprlnl. 3(k. 

IVe^iho-yti^, it, ~i, tN'Ifnlr. M [elilEan. 

IiRAXU New imIE.ni oulljuiird vnolerH half 
Sprlri. — Jhll/ift, Few I cTC . LTnfldfiLDHIcti 

e.i . , ms i'ayfiiiiqrnv^a lM i Am.. Bp^lun r Mi-ih. 

\t.\ Re l^‘ itmitHyil. iiluejirlilL JHc. 

W-Nulift-l"rrt. It. >, pi-md r. Mlrjhtg a n. 

FORD f-ruinJkrs. J. PEttSt, lS-12 Wehi- 
; 1 1 " ■ \ m .t N * -i " '■ It U ...ii ^ 

iMUlPlilLKIt^ hlufllng haie9 r gear rumpi, 
rfiMiuftBion rwipllncs* L*te. IV iu. linker, 

Pnm l Ht_. Ijujnry. Ma^H, 

12 FOOT Flat ijottiHii rtiwbciat — complete 
hTu-tU 25r Ffpu boalLiiUdW ealalof. Tin- 

li ■ i 1 1-' r. 1" JLin niy ^ 1 1 > ■•. : Xgw York, 

MAKE tti r itnwlmat. Blueprint*. IHk, 

Wee^ho-Uw, H7", Bet mil, Mlrh. 



CARTOONING 



LEARN CarloonJn^ — ;Nl SUfl |UllH- 

rriilion = . with 3keErhir.g paper* jiem, alarit 
neneJt-. 3t.#ll ] in 1 pa I ■ I ScTntfl] Htudloi, 
Hoa Hill, ih.lhwiml . Calif., ^ 

ORICSEXaL Hand ilfuwn I'iiTlQonj^ earka- 
EurtHi rmnlr*. thQivctnl — eiftobii Letter- 

lu-aiU. Bradys Cartoon J^cnke. Her ln2, 

Um'IL.. Dliln, 

It E® T NN EHtt. Well your tk^ti'tL^F. WrLlo 
AdiTL-rllKerg Hejrke, 102 N, Broadway h 
51l Uulf, Mu. 



CHALK TALKS 



laugh Producing proumm, si-dn, ent- 
nlog frn'. Hu-JlIh. Tho CortunnkL EJ.dikosh.. 
Wlaronsln. 

COlllrH For ehalb talkt *1.10. Eanden. 
Tin - 2l-i. BeUlnitiam, Wa-ih 



FOR BOYS AND GIRLS 



LOOK Boy = 1 — Fun flnd DtnSE. TlirEDhjg, 
new outdoor gamo. Get iktalli. tutUy# £‘, E. 
Hoppi. YpilEantl* Mich. 



PICTURES AND POSTCARDS 



SCUNH 1 Pa-atro rds rhoip. Haniidw dnxen 
2"'C, l l arhH|de I'U^tOgtaiiii, Urcnoji Oily. 
Oregon. 



ru^uL.AK mi irfu t* jl iun 



ARCHERY 



MAKE Your own bow and arfowi. Wd 
Hell materials, Send 2.1c for working msLnsr- 
lionn .imi eulalcguc. Sidney Arrbcr^ij Bid- 
Fits. Ohio. 



GAMES, ENTERTAINMENTS AND PLAYS 



PLATS. Oper^ttaP. imiMca] ipmeiJIi** und 
til! n slr^J h , i'-.jili'iLv .iii-F l til k Ifijt Kdtiiji. black- 
fiuF ikiii, vaudeville hi ‘1 i. FHiMiEiitfK*. iMft]*hga r 
rtrUit Ions, juvenile plajra ami Uilfkal 

run 1 1 3 1 1 irs r rntcrluiniLiiml imifce-Up guOdi.. 

1 !m[ ;L Jog free, T. H. Innl-QIS A Co. , D23 
Hi:. \\ ,t I :a ' Si. Dept. It. Chli jgfi. 



MAGIC TRICKS, HOOKS AND 
JOKER NOVELTIES 



HE] A el£ k I clfn I Learn how to do trick* 
with rank. coin*. humiker^lffi, egg*,* Ttn£ 1 h 
P-: 3 ii satf etc. Hi? lIil* U f ^ of t hr turiy, 3'V 
moui tricks ejcituHiiI Eui'h a- « m I Lisjt a (min'd 
hr ad off, IfuudJnJ'i famous uul trick amt 
tunny oEhyrs. 2 "Hi Irkka all told. ciplalnni 
Jfv a rlcur and rurn-Di- murine F- Wo offer this 
thtlre warn* ■* IntfnU'ttonP, With, it’ll f E>3»e 
I'-H-C ii lug Tor I Mr UJIvUtL Hem-rick 
jjjnwe. 2 'EQfl N. Mavan Avenue. Chicago, 1 IL 

ADO TIUCK A tld fititogur, IDf. Inwd 
Magic Nhup, .Gherman A vc_, New York 
CHj. _ 

TWELVE Wonderful appafalui [ricks II.OD. 
Jarohy, 1 L 2-22 StitphEn, .Ennmiva, X. Y. 

LAROK Professional magic edlnlogue, 230 . 
Holden, 22 U W. tl'ml St.. New Turk. 

M.^GIC Cfililrigut. Wonderful knockout 
rarillrirfc. Hlr, Sin if or, “nu, Hancock, Wise. 

MAGIC Catalogue Lynn. (01 Heath. 

iH'jn. 3 , Jtncr city, N. J. 



RADIO SETS AND SUPPLIES 



fitiflfttt PROFIT! Drills :\t rtauip. li-ni 
332, Nrwa rk. N. J. 

MlLTtUE'HONtt 34K Gold button*. rom- 
plrir with atom!. (It. Flai ttunrch Luhpro- 
torj, flolrth Q ra rtCt. N. J, 

fiHOWTWAVU Ailapters, lEiifioplsrinL 1 ^, 
ducking machine*., fTYNtil lOr rath. 

TeiciirarSi rml* tl^trLjHl intis IMr Kill* Lu.fo- 
omm-ie^. llrre -Un*. \\ vir h iniitnn, D. C. 

LOWEST Pricei fc shitrL wa^c bcIb, sunplinn. 
LlUratiare tPr. Fedanil TclBfnph, Hiicr- 

JlSl!LJL' in - 1 r mnl L *.llh1 n 

MILLION pqlnt, nidhl sennlllia Brhlhh 

rniLfi? i: ry *tiil Ol.ulr. J 1 1 •• I i".l IM Lud r; for huLlil- 

ing Inns U3lt*Bi'P lEu]udf!i. Mir 

postal Id. Uiill^ Rupfny Cd.- Ltni-^ Edionn- 

lon, AHhcria. Cimuli. 

F ] L I- l: J I f'*.T ih j r ■- — <r 1 1 1 1 1 wind witi t ■ i to r 
Kor radio. tlHflK Nlbffj? rarrli-r 

rtJi^'BT'bTl M I nh. 

' POCK FT Radlrj.-* $2.1 A C.O.IJ. Onl« 
bRBfdlatcly, FarUculan free. Sci\ Tmkrr K 
Hhimnkih. rthtii. 

F VRIiYT]3 INCr In ratlin whoksalA Ra- 
dio- Lai]. h 1&25 E, mh SL h ChlfiAltL 



RADIO INSTRUCTION 



RRH'IHH Radtn: Lssm Imm EhjIllsEi j|njrl 
iir*V# fahf ect hid t it n*j)UJt5 wflh rrwn lubts. 
VdEci^k- tfrklUt mi Enclirb ahJtrl ware 

nirlltrjih iPJEf liter wlili xitann and sprcilirattciiiH 
for LW-a lulm Eirl^UI wlntiJm: iVh.rUl rtr^l ', tr f 
Hld i\mii : J -ft Vft clr-wl^fLi il iiml 4 -nlLrah' 

itifTrrrnl- from HrL^thlni: i'Cki bate r-T^r tFEfrl 
Adan-t-bd jn Anverirnn luri*. Intxpeoulvt m*\ 
■clmplr to tulld. TreaGst and piUnt M 11 ^- 
Radio Supply Co., Ltd,. Cdnin^tun. Albert*. 
■Caimtla. __ 

S*ni)Y lllutla rftBrinreflnjt in WlshJniUatL 
Mriiieen lahontlary oiiulpiucnl ; lr:ilcu fc il in- 
Urm-titn. Obly .flLlVftfyrtil LifarLif-al rail in 
iinpiFiwrlnf mu nr in Abitrka. fine JMT 
rsdilMci rautHC* tvome-itil^ or Iwlti ohii- 
lilnfLl. Write for free illustrated catalog 1 . 
Capitol! RiuLIu kjjjfiELrerlr.^ In^lltalr, Ih'pt. 
l\ l4j|i Jihd Park Uuail, W^hiiigiiiii. )>. ^ 

HAP] II Knjdntcrln^ brOidraitlnif, avia- 
tlen and [lollce Fill to, sirrictnf, marine \md 
Morse 1c [paraph? lau-chr tJiiTnui^hJy. AD er- 
nemci low, "Tala Jap free. DeKlge p a lnslituE.a p 
Ames St., Yufpai aha, hid. 



STAMP COLLECTING 



TTIU World In □ iurluflt^hffl dlfFrrmt 
damp* trnra 10S ililT^rfint cnuntrieA, Iriflui]- 
Al iy b-h Hs I j , AfgluiiihEiLiL llrnnrli Kitlk- 
Larnl. ZanzDiar, and others fimn Afriea. A^hi. 
South AmerieH, We*t In diet, eD 1 . iinr nun- 
nhlet wh|rh irlli ''Ilrw \a Makp * Sts nip 
I 'nl In- lion Properly.*' SprlIIht with enr laree 
liargaLn li-L of athura-i, paekels, aet^ a etc., 
a L| for <m!y SDt Ontett City Stjitup Co, r 
Room IHL til" 1 1 Raeo Rl.. t' Jni-JimatJ. UliLou 



NBW f>eal f« aUrtlh enltrt'tuf*, Eirhinet 
or sell .VoUr iliijj] Sealer. OoHUitfllr ^iiUr ie- 
rles. Why let tin? dr-p real ion interfere when 
you fan lift I tn istuiipH you olnii to l>uy r 
sell,, ar enehango in our nett eulalo^ur. List* 
kngs nerj dlrei'l to Uie^vfr? collwlari. Tour 
lUl U[ p ieveiLty-flvc with huLUe and aiJ- 
drcti, ime ilollur Thin EiUts Vail In direct 
rriniai t with Indlvldua] roD prior" evciyw^fttri 
whJrh alTordi tk-t opportunity of dUcoiBilnj: 

HLjir»iiie erehiioge* ami parth^!! f^r eom- 

plvtirtg s^rltfi iml dhtio4njl of dtlpllraUi, 
^alalugur IhL- deni lit eneh rolki'Uir Ik --Link. 
No itiiotopj uplifa. l'JithUdir llk-urinp Huunr^ 
P_._ty lloi CA, N'arhville, Tenn. 

FlLEPL J^air jrprn? iHHti LnJi.an roeiiiueriko- 
r«tlT«t t* Bppnivtl ftiitii l^anii, Pr^tufie ;st, 
A rti Slaiiipro, llov 1in]P, Herklry, U‘. V. i 

L'.Vl'I'fD p Htatrf ntainpi on a^pi-iivai, Ho- 
lier. 74$ Plymouth Bulldlnq. MinneapoJlg. 
jilfiM Mtfc 

flCABl' E Ahroaptl ami IrlanRlc. Heputtfui 
1'rnRlj ‘ HyliLn hnrJe" airuatli and *e*Fee 
Hualrmifa iriunslc In the uorld) 

ire JOelu^lrd In our hie paehCE of till dJItrr- 
ent BlamEti from Alaultc-q. CSTHml LJhan. 
Venezuela, Drttiah mil Fren-rh rolonleR, etc. 
AiJ for ■"if to approval applieantn.. fltji H- 
lugtraled liiti free with each order, Write 
(oiJayl MjiUc ^larap Co,. I Dept. $ls?. Cun- 
don, Ne* v <h~^- 

N H E n Sruri'O I rf I end airmml I Irlaoqt^ ind 
fine parket Lm ludiin; EL B. euioinemoratlven, 
ID it L-h Colon Eet. French. Cotoniei,. Soulh 
ami Conh-al America, set-nes, h I n 1 1 and ani- 
mal itarnpi. tarmlLmH ai^I iti|en[«r»; iho hl?f 
il hid rated pile# ]|rt. Holy 7ir (o iiE»pttr> a I 
frppllfiint* tb ri \ %-et cant of mailln.it. Potomac 
Stamp O, 3.M T3th St,_ Wwh ln Btwi. D. C. 

FREE LL K $ III, UI3 -E ji.iph S'atrilifr ilvT 
Old Blamps are- al« a?.‘^ best. We wilt ieml 
ahnvL 1 (ID. Dll ftamp fre? to approval npnU- 
i mil who lend I lie for our one trailed 10th 
ri-ntury combi hi tfon ro«iHfcnlftsi 13 genuine 
c mri 1 old xhmipi, inrludLnpr a United Biatei 
pIUlEb ohff 0li yc ant ohS GEoluas Stamp Co.. 

- Hh Avb. l Pent. Z fj. New York, N. Y. 
"Tl|3 LMFFEHkSt: Inrtuding Conpp, UF 
ih* nil ml, Guinea. Tnt rani-ore. In ini, «te. . lie 
to a [i p n--ui J a pp N run I <. Kitri — Pictorial *£t 
fiw With iibuVC. Ii. ltumrt*tl|Hr. JoftlaJi. 
Mlnneipt*, 

nxmi INS m approttl Kton. iSSd 

Grai^d Avo ftMth, 1 Irjirii. Suv York. 

24JIJ DIFFER iwNT J Ur. ltt C a HI 'run ■ 

aln __ t 'r.vrrl STiluip. !ER St ale, Itrrf-hesrrr, V TT 

hioii won Liiiv I u K Iliifilw cunaure 3uc, 
Man jar. K»n.'l Kawiv. < 1 8iir-| n mi 1 1 ■ Ohifl. 

hiliLl tlKlTtlU SliiE.e'fl J»j ferf-cl n "tatspi, 

ail mint. I bid ml Btatci alone I a L il Upk ifioFe 
than the full po retime pri^r One To a j’uk- 
twnor while they Lid Order now. tMHI 
rrcptpaifL Frapk P. Drown ('n. t 14 llroui- 
fletil St.. Ration. 

I (Mi ALL UJltdpeuI hi-ialue packet for 
illiue r Eli L 3b itaniEK. Mercantile- Stimiid, 
^'entnrflt Calif 

m DIFFERENT IT (tiled States Me. 

rima- Rei tter, Hax i : ;23. (.hlfa g o. 

tint I Ik V. S. ^ i j >1 Canada nilxiun'si f.f.U a 
lh Hiirtnri ^Ituilhnn. New Torlc, 

ItEATTlFTL Waicrfftll aeL He to approval 
applicants. Corfu in, L >5 A!3 Roosevelt. Indian- 
ann1h r 1m l 

f-O-OKl Oorncoufl packet J nelu >1 fipit rrii- 
guay (Flying Ifnree.i Snanidi alrpn^t, trl- 
andr, :Ui-S -I Mi i dairrnj. only lie to approval 
until IrtEnrH. Hoy die Stamper, tjteuth p'asa- 

dfint, Cqlif 

I E Y Jl f i ImpeTforate si i cut-. D-iH*. Sheet free 
wllh i*1 1 her RiihKcrL|K|niN — MamnlN tHuwp 

N r fWi Ti >run (1 111 1 , 1 I •> .• 1 1 1 1 1 H 111'- f i'ELb'WU l> I 

Sl.no ytar. strap* ampUct ApnftnilL 
jlujihe g, 2 noPi Flawer. Walnut Pith. i n ailf. 

i I'M l~Ti lihqldLan voEcano dlunopil, Ml 
mixed foreign aMmpH, eataloR and hlg mail 
"2 V. iJiamond IhlliT, lil03 hroad^j, Ni-w 
Ynfk r . 

15 DIFFER FN'T Gualemalft. iQc to ap- 
proviil nppihantB. lUUri mixed Nlainpa fnr 
!l>i'. WwLrrn Kljinpa^ 121 ML 2nd, Loa An- 
gelc^. rallf, 

FREE! HO DiTTerent AngoEa, Capo Verde, 
flulne*. Ppilugal, SlozapLiuui'fc St. Thntne^, 
Serjd n. MittL iwiitie, Deprjiw. Oec^n Park., 
l^tif-ornla. _ _ _ 

TifOTHEIL B Day Btamp used in maEllns 
Sari ho Iejoho- leaf album pjget for TT. S. 
coinmemoralhei, lB2T-|0r$-f to any nne mend- 
ing hi eenta with name* and irMrehjeft uf 
HI utMve ituvqp fultei torH. Waltrr H, ftut- 

lyptit. S41 Mziwifhuiett* a yen ue. ArllngLan, 

Mfi it s nr h l imk 

FR rat 1J< s. 3Bf. nut t\M poMJflV 
duel {ealAfoglnn 45*1}. -ami 10 other brail- 
ties, for nfc pEHtagr! N c-v Dyrd %Eifeitip h for 
iciall pr>liiii tti South Pide, ric. IS Li irk four, 
15c. WaUrriirk detcrtcr, S.e. to different 
Crmfederato prlnti. Uic' United Stalrq n rl ve - 
lift, (Yi-e-l ApikrmaYq tvIUi earh order, Tilth am 
StaukiH'ui, EDl^ul, Wtit SprlAcdfld, Masa, 



IL H. — !i!5 Different ironimeiEioratly*,, a.,lr- 
ELiall. etr.l u it h anprovthi £Jf. ^lQ»$ley, 

4EU 2 Fnrwtjarh. St. Limb. Md, 

Z \ N ^Itt A H 1 Packet iju#er t r^akiafa sUinpa 
fiusn Zznzthar. Etnlore. Algeria, il^liy 
si jit b P-j Victoria. flcliliiHit, Ntgifia. Erillth 
CcEUfiien. StummcrPirLi. l>on'l -delay! Dan'L 
wait This wlinnpin^ packet ft CD for 
m^tugc, Gray mrapcin Dt'PL PNI, Toronto, 
Pflinade.. 

RICH I nkted StnicM mLiLur«. pound K5c. 
SulEivifl, NnV Yurk Dull dime, Saint Paul. 

Mini iin fltL ' 

$1U11 1 1 1 1 ii E A L ConLe#!— Dei a i La with ni.ii u|i 
■mi 4i log i’*'jc lor Ilk 1 ; approrali. Is llIc he igr, 
gjlP Rainnna, Salt Lam- I'lah. 

ALJIILTI Free — Snares foe I.OuO mpukiin, 
2 h 0DQ ID oat rati uni, fr<-v Eo Emycn Of mi ep- 
tiroralB. F, ^tt-rn. 24-54 Channcey t?t Bi 
I. 1. i lly. S. Y. ^ 

TSUrFaY — 23 Different from Ihii pop- 
ular 111 lie cuunlry. Dk! |o approval zppli- 
rants only. Real bargain. AmdlK ^tmpoo, 
ItuIhrtfQrd, X J. 

VXtMM EM I Hi ATI V ! M E 3 1 ft err n| with 

Approval atnl llollywMd Ftnivenlr, itk-. Hoi- 
3 > wood Stamp Com paJOy , 17|i} North A'crmont, 

Holl f w wkI. Ck llf. 

TllIR Ad wurlii 2"»c. ir you nnJ for our 
approvals and I my 5bc worth or more — large 
aelecElon ef C. S. ami foreign — reiionahl-g 
pricei. Murtoa Slwnp Cb.. 11 H flihe, 

st, I^uia, Mn, _ 

UTviibU BUtei ilimpi— RflliiL tiiblais — 
cheap. SulLhaEi. New Turk Building, Saint 
Pan L Minn. 

Lflis Lt&l HA RH Y- V KX f:n A , Oh j rkiia r L, 
Turk 1 ; Calcoi Islands. $5 IT. S. p Affihftnhtftn, 
gvouiive Rflden. and Im perforate ISyrd-Ab- 
■ululdy free Era approval app! intuit enrto~lng 
ilk nuJ tiiKC ! New addresa Viking Stajnp CP-. 
_J ITciuhou Flare. ISirNjkt.yn., K. Y. 

RUSSIA. lD:i!S Murder nH sotniilfte. Free 
to approval appltoanu- Me peatag;*, HRundnj 

jfimn Ce r , Jick^on. Mkij. 

FNI.'Bif aLi^Y Flcke fCkTtJueii of alarms 
srnt nn appra-var, 23 Hiitiah Ootony ntampg 
free to approval n nr I i rants. II. WLIi'oi. llox 

1 j2. Torr Ington, Conn. 

GENFRALf Fore U-n- approTuk for advanced, 
rollpctnra flE nne-foihrtli ratalo^rue. Rtifer 
rnrci. Paul Roiferi. Tuiearairai, Ohio, 
WHILF I'hey lad. i !H dlfTcrrnt I'nltnd 
States, *Oe. Glo^co, Box I j m, North Mde. 
INEtrihn nth, F*. 

SCARCE Hawaii Rlimli Hiacup 1NEJJ lolnE 
nnly tic with xuikrlmc api»rovala, Chase 

fltgmnm, ITaverlilD. Ma^a. 

STAMP Investment; Hmy mhacii Btampji 
!i-ie; HSIU mixed with price set 25^ cullee- 
M>r'H iii i l II r cooiplsti? 7 rin - r , valued many tlmi-i 

■tiat. Other Vftluga; s pprgval n. Jc4Trt.IL Dos 

31. llarkcnftftftK. N r J. 

FilLE— HI FfWCh tuliriiiilii. hIbii Ilnla of 
qetH and tKfcrlCelj*. II. CnpJcJLan, 58.1 Writ 
I SI i| R[ Jt x\ew York iTiy. 

DN1 TUKD Slute* ftniilp*- M rRITemil with 
prirelkt Iftr^ Reldeni^grif, Hltttk, Mich. 

1'itJ N'PAMPH, Foreign ifiii LL H. , many 
emintrles plelorlala, tEc , 5c. liarrtatn Jisti,. 

flE>[iruval^. Stnntim. KinM#>Ttir. l^onn. 

b.NTIRi; Cijunlry rniii|bh«tc I Ein-ry ntni up 
l.inued by White ItU^: j 3n. IWO tomplfte BrEis. 
JQc. Approval! irn'lnilrd. Thole, IRil £Li?, 

jlftaW. S'. Y. 

A E J J , lttkV ADS With surprlio prcEuiuuiH to 
those thsit nainfl thrlr favorite epuntrEe^. 
AnD-jUr Slamti afid Cidn C r o.. liavNh. I tiwn, 

KHK I-; — 1~\ StiUMpi tu ■MPTuiiL] upplh-mu - 

A. J Sclter, OOS Walnut Badtlmore. 

Maryland 

IVIfULHRALE FaUIun fur denlvt*. llltt*- 
traEi’d. Ptffl^aac Hr. Frank Company", 
ChaluTovc. ItjlIlmi.iTi' 'Td 

ina iiie-tmm-:\ r r s -p^uii!-, 

L! "«r m new Jippvuial icrlMirilth. JuEmiton. 

IValcn ltd.. Mon son. Mm a. 

SITE HD Hi CciikV-E ! Hhi LllfTen-nt. SI SiT 
Approviili. UeckfF. OS 4 Khh Eih. Daifca- 
pprt + JqWjl 

TlfKHKALY, (XJimm Hft ruobpli*te Nc tp 
applli'floli, rpuMStjr apprurali !4r up. f Larpe 
c-olln-lioris IhmehE..]- Keli^wmi'o. Vine I a ml. 
New .Terhey. 

0* F. Wholesale Ih tfJintltlH df i, 3 hr 
ID. Complete list free. Fkvutt, ^I0H- 
.; j J A ve. Vflnnoapolli, 

lllr EACH. 4 Anikgim. j ISiirbflilcK. 8 Hr. 
Guiana, ^11 Canaria. 5 GrentEta, 32 JafpiLri. 
5 Laewarrla, 4 Montserrat, Id IflU n dl and 

4 St, Kltfa, 10 Tri o id* il, 15 FirYpt. ill l* 
li.fl-D, tVeetPhlnster Stamp Cninpany, EllfiO. 
Lamlnn. 1 1 ana da ^ 

r. S. Commit moratl rtf IS Td dlfTeFtfCil 3.r*c! 
Two $Ti. DO htjniij.fl, IDc. VamoorhEa, Tlyitd- 
mafi. pjjim, 

FREE Triangle with S!i dEffajent,. includ- 
ing AbyshEnka, Guiana. ElyMlwL Mada- 
gascar. etc., with approvals lit Crtitft 
Sliiiupro, Box 24^2 >!„ Fre^ne. Calif. 



POPULAR MECHANICS ADVERTISING SECTION 
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MOUNTED 1*0 rillftfienl Jhfc, 2»i"i ^si-p 
3DD r MH', fifla fl.W. link) tLTS, Hfl dnTm-nt 
IfriXlL hOt. AppTijvulj If rMuestwL It Lr-ti^i i \ 
WtmpfB. S3 A trKin uttC, N%*WJirk> N- J. 

tfrAMI'S, H ItKj Ulltefcnl, galikgtte Wtt 
UM. und taialtighTp Hk. Normjn S-buRi* 

gun take, ruh. 

d SAXONY. Jlirr I^M'huftnilBii'l- V Af 
i i r< ■'■ ii : Mjisan H,l i 1 1 i i . ■■'Inn. Ml'li 

SK^ATldN Purkeii Utireas. IiHwrlaHH* 
jmrlc*. BrL'fiti l'olDnial= Km. HLrflti, Spring- 
ilafr* Fw.- 

PRKK ::: llui-La l-Ahnuerapliic S-i ■ i ■ 

Pgst&fio Sc. Bdb«rEj, SHklF i’avmh. Eiyrliy, 

Mlrh Ixn-ti. _. 

»CAJtrt! ^c-i?pe-lhn an >1 iTinngle. Fninflli 
fltltajti j ,l Ch , phLn! L i fe l ilumn mil beautiful Lilfck- 
Lumij airmail uia^t : ilio big packet of r.g 
liEJTtre-nt damp* llLdildllkC AmhftldlB, 

Fpirud. clu 'A‘ 3 [ u=rL I js L« pul*-,, etc., iirnJ I llu-i ruled 
IMp — u-U -V lu n [i i ■ riPN ai &]■[»! if unit ! 

VV Uriel- Wide Sump Co,, Has fliHh CruxIer, 

Ni w York- 

i'JiKbii ¥mSS L'anada. LL s. j sound, 

3021 Uik ParK. Hr T w . rn. ML 

CUM.M KHOltATI V Iltf— HI I>iffrr«mt ami 
i'O oilier f 'unadiun unly Joi. World i|»i!liil 
— M\ diffi rem 30 c S 1D40 ill IT. SV; 3000 ijfcfT, 
Appruvili w It Is earh dt-Ht. Victoria 
S1 jiii|» i a uiih[kaikv r T. cio> Ini i r Cun adi- 

: iH'u mFKt:uK\T sliiph* sv— mw, 40rj 
fllifl pjKfceli. beifl and tinglea, Uala 

ftwx John Graf, 18 H Lotiu Vlwm, New 

Yarli 

lo 1 H.J 1 S|jiii]?s frt'kr. Album hr. 

Hn Ttemim- Ik-t an . ifiiL 

SCAlifk InJa-1 :isLiLit and Paraguay aJr- 
tiIjj k U i i orhi'l ujliuju, VJ.-H t. c?r a 1 1 Li i k ilttEdur, 
fuqkel Iraiik Africa., Aria, HuhiLti A m c-pj fan „ 

CnUtfilfe, rtiq. P *'C to approval gnpl Iranis. 
IVnJr.- Htorn& Cu., G3iir Mary lunil, CtcELLbdc, 
L l*ailf«iTTvlH 

AIAGNACRrtCIOUH OaJtiy ten near** 
•tain L'i [th| ' With tSUI apfniilfl. Hwalloir 
Stamp Sri-vLet!,. 1 3 J i> ‘jmHoft, Lu r Angela^ 

CjUrotnlP 

liAllL KjaliKiJiltiJ blaiai[K iffarl udeil In 
m)y ]ilt F wlih .iiarrlEiiif 
^IgUthle Jkff n jni.i atFpnVHlfl. Hi-Ullfefi 

Si iii. i- CKisanl. r . 1 1 ■ r 

hiii u. s*. I’lariiifiJiinaifativ^*, ttw.i i5c, :.".i 
— 2V pJiit *Tir, NtB irfc. _?*■ -f. 

BCAIK.’kf irr^r Zi-pjifSIn airmail trlanjrk'. 
Twktt nihusn. MPftkTW*rk dttcitur, 
cl lcjei i i = f luui A T rl i a. A.-.Lj, raruilD. South 
AmnE- - j. c r i\ . Cc la iparuTsl utkiillf-unU 
C-Jeniink- RtaiUkp Cfl-P L Li i 11 1 * Uqil#n F fE|cn- 
j bk\ f'ullf. 

JiASTTOLAXI) ! Till? sractP hi 4 m - i p-lr- 
luTknjr muq-flUmr a^-uiEl ld i and r I f r L 1 1 1 nu 
nary pnitiainad m our i ■ i ^ ptjtehrt fruiu Affirm 
;ii)h 1 Octiiila nirily. LcuJuijUnf Smill 
(■ibon. Zealand. «k. uniy iw- Lo ium 
• fflritaa.nl ■ !! Ha pi? Lfnf stamp 
ron Mi-iln-nr Nmit ^itu <CaB*JiL _ 

FRi'X — To approfAl ap-|il1i-an1 i. FL^r 
iLlitJ ulrjoiLl Ii friisii Mik -IliSffiDnl ruunlrl«i, 
fr/LOOk A- rn,, NufWEkTul, Ohio . 

FltE^ILM t“- h. lid^laacr LIikuIq ipi-c- 

iiiEnrl.il 1 1 1 i- , ir >-i-c UrLIi: -s,r i mi I H II- 

luitratad prldC'Hl^l of U. amt M^n 
dtaniip, aIiu llor clamps on ap^rnTak. 
New Hiuauiun t'tujLiti Cu. s I1'J2 KLrir 



iUMMuTE Myiter? |>auli#t uT ttw itufnui 
fnr only 1 1 TO *trLnu-< •ptkiwal DPl'IkflnK, 
H]n> iHlLjufitr free pnitluirrs with cearj ^t-lri - 
iltm nflnw*ril-. IkiEr stmiiiN ait tuic-ri it arid 
our ittfltfi la tlSH't'r^n L. Fllr-?liy Stamp 
flarrtaE, ISIS UrDvrcLlnjf Ulyd. R 1a* Anirkf, 
Cnllfnmla. 

VlIL vij.! Ftm-:i TSr-vHI.rhJli?, fiil-4ruT 
tita. I^niadnr And. MexJm. all fur only like 
with our tkhiiij|£ icr^ria L lira penny A|i|iru - . n = - 
I'rfierjits Siuroy S>r^lc e. F runkll n 1 1 urV 111, 

FUtaETGN Ur KjjU^-I StutaM inSkcme^ fl.m 
ppr nuond Ulioui 4 HD*., Fiiunlr U^^Sf- 
Ar-prtlfltU «rErtt. EUtncr'.-:., l%2.\ Wunlitn^ ton 
Kt., UraSDri, 

\'. S. Wine: S< ? Siltti a 1 1 1 ■ r ii S ? . Acr-iW 

J r . 

:--i li IFF ERE NT -Stump-* rutalDplEiff ovfr 
tt An) Only 1 Or E>.i ipprAval ippltaadla, SO^M.’O 
•I LJT e re-r : I &tBinp3i uf luifE^ rut: kZ Ini: fn.nn \<*r 
m« All am os Euiranttp-d. jt«nulne and tine 
selwllun of Ii. S. at Ic a ml up, 

AdklT«d F, C«. Stein, DciiL 1J3+ Y3MI N, 
SlirleV Avc.. rhleqj;ti., 

I'KXN’Y AlkprnkalA. ft, ml II ftuilan, tTwnud, 
Sj4t*M4. Utkirk. *te. IS.ADa ue Gru^JtLis 

L 1 = ■• ■ I Mil I ikt el j <■ jitelianj f-. If u . rl nglco, AY To. 

F. S — mi) Ffj-trijie, 33 rFfenuF 1 . 2-1) rnEHr, 
UneuiinralLie^ t-aeh, Fred OnketL trad TSHh 
KtTri'E- llri nkh n >' Y 

Si' AMPiS Scut on a^prnva| P M% dKi'uilinU 
Fred lltn^crg. 18T (lllltitv Aia, Klnhural. 
111^1 1- 

MtFMir^isr with uom-ouiU, iie 

IfarikSil Uairtn. Furl Doil^e. l\w%- 



Flt Bt: - ! E UDltad cL-nfi-c fa.WB Ailttp. 

Fu^lHiUf He. Huprfrfrt H-t ELLiiidi. Falun*, Loi 

An stflri, C allF. 

5J AG N IF1KH p Stoei I ' ■ 1 1; , uM-'-mi" 

h-i n;: . ^utefiiEikrit deLei'tar, ruTforiUun K^iua*-, 

inUI L| ii r L e c; araCff. purkri &iArrt« ■ i ilM 11^^ . I'rtafl 
"a- nitlk upipru- alii. Auuji Stamp Cul- 

ir-t 1 Qlt.r, rallf, 

IPIFFKIIENT StajiLt.j:, tr Limit*, ulr- 
nail. I Ike, It r II. tljkrllmi, W, 

Fuijrth , _,ImQ j A oifg-J ri, _ C Ai I T, 

JiYHIi Odeu nlei i . rjt Hi iv if and -3 LlLdi-rt in 
U, s. tBttudJtia fjj: ly 1 3 u u i , I j L,: h viluci. 
rAinnupnoifailve^,, alrmuLl <-nv*fojiea k bnrrkii 
:lr- 1 K .t/. . pi -i L j ks* iJUf «ric| jeuunurs culaloi- 

inx ovrr ».ie. All for Tv eu ^^Evnl uorill- 
enfits. Mu ii rated n rlrell^l twt Cuibin 

S'.ili: I -I i I- • ■ ! y L. I "I IV Ei r ^ I ■! :■ 1 . 

J TLll;stkatk|i Lr. & lUL piUe r»vc d 

9 a fat Miuipt^'t'. U. S. prJci' li*t fret. S i u 1 1 Le*>' 
mhlKHL*, .IMP park TUnr. N, ¥, 

HH1T1SJ1 AmL Freni; ±3 (VNiuLcj, jfk diner’ 

rot br w-srn Jl.i. lludiun 0&,| FlaJn- 

tlflil. N J. 

ILLUSTRATED Album Mdlut 4ffl» 

in 1 1 « to apinHiiil uEitdleanLH SOr. Swan 

Sun ken fur. swiB , Dunkirk, Now Yorfc, 

J-' 14. H. Iv L i . II *r tNi lcei tn m.* ar: uco ■ ai 

•pplErinti. Harkn, 5^ul S. Mar^otieJd ate.. 
fTkliairo. IFUn-iLv 



RAR? COINS 



FREE .1*- For etvn raLii, binknote* uud luiae 
illuHlT-uted eoln ratatuicue.-- — It BOfllijfc, Sw- 
veriJr I'AiUui ruu koJiL MUnrU-X Bl^f - 

bJie iJc; linlli Euund or ortnsfloi, evi 

&f raeh FI ANh^lVaH W'JUl ta^'h order, 

Talham r n b nfo. SiirSnktlU'Id. -VI a^*-, 

4,iAL4 F Li It N 1 A Uul'il . inufler nito f W 

aliH. "liet ile pi ecu uml cililogut. 11k. Nur* 
■n n n Skm llE, Si H T -i Ur . T i ^ h ^ 

UNITKI) Htotri tiultt ouiL and kmr^aln 
Belling 1-rEcv Sl-t k'Jc. Awy. Rck MuftA- 

£», <lkLa. _ ' ^ 

i'MTiaj Sm|i. liliTr i .-i i - i,i 1 1 - ^ 1“ Lkr r :e 

dl.Dfli ^*-1 d*ie?* lU.dtJ! livJf crnLk 23c; 
5 — 2f 3flc; ?—■> nJrkelf <-agt& rent a 

(ilikj: pH ■ I dollar* $ a.US; I J ^ E*td S 1.4M1 ; F:j 
Fluid i«)lk totfUa cuiii- SLIM) 4 , ID at- 

Iruetlvr hqlltnuLri 3 'if. Nuu'j SP South 
!Hh, Ffh II biIpIoIiI j r Ptinita 

F i ■ ^ K 1 1 r N 1 Hjiu 1 .«i. I Lt-I Jik I1 m\ mi 

mtftlq? Ecodklp CttUKHk IlAilua, 

Trla>. 

ULJi Moelct rranLeil ‘kVILI, |i;iy F-MHP.OO fof 

14HH dimp r E. min:, f-t.im lur Id 13 JilhprtT 

In-id nta'fcn (Rill Big orcELihi'tii 

]ialil fnr nil PBItt iulnn Send. Ia for lar^c 1 

r-Ntn fnl jiT. iUiy ci jiM n much profit tn you, 

NllfPl 1 ■In ,i ! I i l Fn . lP4<|ii H, Ft. U\?Mls Ti’V 
II jilFFJ- lll^vr CHn^ J 1*111* i-nd eitlA* 
Jed, CraiH^f, 1 1 34 SoE!irr+pt. iB.iUl- 

cmifer. M 

WE 1 1 n|- lLif'7 iniltin liAail Fult 

lnfniniiii ; 1 1 in Una i it in i‘ Irolnlk Kfln r >Ei ij 

_Muij ill- ' i . Ita J l!i"D, Alt Hti in.k. I M_ 

FRKF lhirk"44iii Ikil. Walter F. A3l£L‘rtr< 
Iioa ana, S, j, 

LNJTKLJ Stair* . Lars i? cent. Ino-nnl 
Minnie. EhtEr-cent nkhc| uml kk*r£f Jd I HI. 
ThJEteuEi ditt'i lAfifc FI ut, 

Otorgg P. M'n^n, Attgu*lB, Mit&t, 

Fj TO $4kD li*cp fiaid f’lif *td CDjpi. 
Mieij V(TJ Cllnalilft Keep all. aM nianEj, 
4!et railed Send Ilk fenK Fur ikluslrutej 
roln value IhioJc, 4^ii CufllinlHd uTirwM. 
U'c buy and telL tic in Kuhahi^e, Dm 5, 
he Hu X. T. 

Fiilii;KiN E i'oko bef d re Jmdp. tri»p 3 ch/l' 
1 n r iiptr and Ilk. tirtt. IlEal. Cedar 

hi n| »y... 

liHIlil.NT J'rJ^H-.i | - ;i 1 1 L r * r liiiltjn SiEiid 
p-mnLr- S-unil -SlriJnj fur nf t-liOtr ii Untn-il, 

■ui. Sl.i.rir- f. H ui 1 J 1 ; 1 1 . imm-vft, Ib L 

SKN’D Stuup- Tvr ILitr Cat) JU-VUn. lias 
2r*33. Dallas, T«sP, 



CAMERAS AND PHOTO F3 N r$H I NO 



IML- KO — 3 rsmrra^ ih: one — AutAi-iviml- 
Irif?. KiuimD- j:liL*ji f - ilus,I cl^ T.iHe--- 2 htar 

rhriiflfirci un uny gtrmiljtd rn[L lltisi. No 
dijulflc pipoiyml Free catatahg nutmJIfil. 
Fa l Ke,_lnr. , t'hj k mcu . 1 1 3 

RELIj A’cHir h ua piti-uHr. Wuntdld, Hr 
Blurj-h- Flii'-fo Scrvka. 171 27 th StreuC* Norili- 

ftg|Hd F>n, Penn a. 

Kill I A K i: F(S C.i-t II r L ll'i- full. IlLualrutCil 
lionkli^ “Ftiutfl- Fhlihlof SiniiiUJCLi'd/ ' atari ■ 
you. Tt)li How t-n nuiko non nulMU. 2T 
rekdl icjilnk KrAPtitom'i Pr#il* Cis^ {Vlj, 
fikmifrtl-ttl:. 

MAKE Munrj' Ln t*MoanPtlV. Lruni 
ilkricliJy *E (u>hit, i?nare nr full time. N r rT¥ 
IkbiEL Nothing Mi o it. If^rrU-m-c uiknoris- 
s.iry Ahirrkdti Si^haui of rholi.gL-^iihy, pupt;, 

. I : : ■ :■ i u I _ M I rid : u n .Uopue, lld L-n n o 
TW r O Cry siiL iiiidi' cnkj-geinc id* ivJth 
Hr-d frill 2 jl l . .FhoEOnfruji. 4112’J OtliiLe, 
1,'hIeaKO. 



MAKE M-im'i. Wlllflvnrt rqpjplute plm- 
lograpliLr dtireloplbs * h d printing u atilt in- 
rtstdiii tlark-iWHii lam& fc ^narupteJ trtfu, 

EniiJuah!, Elasa eiLrrL^ff rad, dfnhn w tn*w 
ilrni, fixing Er-wdei N, uri^tkiif frauia. E' c Ij « t Lhtf 
pipw, ilkn.H'1 Lun*. wi I y SdA'd |''j L[:iiliJ_ VYknfi 

f‘n . .1 ^1 W l--i \l,' h - *.! . New V ijTk. 

liiUdL IlertloneiL ft i«j-|jils r oil ^Alni4,N| 
miiirFit'ittnn, tv. rvouipt aervi'-e. W<iric 

guinateeii Flint tfcrvta*. C I5p 

-UntNv Ille , Wife ' 

I’ll - ms iioivLniied - tdlni* of eHi'b nuga- 
Ipfl and free > nluru^in^tkt cutipan 2~y. Nega- 
tin 1 - prLn[i»k dnlr 2L 1 Urtch. ^urqmeiu p I'HuLq 

ftgrvtar. I T n3 do t il k, B*il ' ^ 

BOLLS, I Yr\ L iiis.i d, printed, 2 V. M;l LI 
ynur ELIini Ur t'n* biggest and be it, KoUh 
ilc. 1 vl* | u[i fi I and H goud [it Inti Guaranteed pukiii 
Mjc 1 n hu b cnJurg-cnifnl Dijupon only £j,V. 
rrkida n-tijr cvh- CkpUHTt SturMni, 

hi* i it. liill. Ilea Muinfi^, luvri . ^ [ ■- 1 u j ■ l 1 r XllA. 

t'OLOKEE.1 KniargcEu^nl with cacti MHm i|c- 
velopcd. printed 7 V. LaCro^se Film Cum* 
pan^ - , La€rpj5je t Wia. 

Mtll'XTKlj l'i *7 EnLargeEmeiH' tend nega* 
Kv^. Ijb ruin: 2 far S-V r Lew [krLrei. but 
Eduheit (jualitiy.. 3. ttraft, 1-173 P Grand 
FulHtJUme. New T^rfc. 

ill HE EMI NTS 2V. FUm§ ikirJotitfd, m-0 
hrhklfl eatls ncjfai kve, 23c. ^ferudliinl, 4E1IL-J 

UiHThli;, Cfi i 

HOLES l)^‘ll#ltl. Twn hraol Lful ilouEdt- 
welglkt profuRtSenBl cnluTgcEDents Afid H 
luirunlrid Ne-ker Fade Pntni Thu pOni ■. 
i'up roln. Hayj Pluto Hcriite^ i-.iL'raiaet 
WlawFiiln. 

ThldL tiller. Hull i|4!vn«ipcd and ft [irlnt* 
2 'd. Btprlnti Ht each. lSnmtlfuL ID- Inch 
cnlurgcmenl 23c. Young Pilot o Service. 
jHA llrrlha St-. A lb any. Y. 

FILll^ I^eEdpuI -'k- per rolls print* A* 
c aril. Ask For JitcciaE barAaku Hat. Rnanafea 
Photo Fin Uhl nt Company. I til Bell Atff,, 
haan ake. ¥ i. 

VUI'lt FnvOriie kuiLat [iLl turn «tlLnt1!pl. 

uLre Sk 7. Hk. Tlaife f-^r unsrEer, e&tn. 
hefld hc^l iih-sj w 1 lies ( l]l;« i tu'ljy, AdDftRi 
ItanniT Pholn Lab,. KrkStrglng Ucpt, tl. 

Pea Me Enc* . I owa, 

H A V Ij You. ■ i-aoi*m r Writ a r^r fi-at 

BtPipie qf ettr L« Li! piuflUBine. ibowLnf km 
1# meJra better tdrmrc* uiiLE eim runttry. 
AmrrSi'un iHiOtnGripIky, lib CBiocru House, 
I!U5-1 on ■ I ~ , Miai. 

INCOME P'tuui lour camera. Intteid of #i- 
pefttc. Law ro>! tiorue coune leechei y-ju l-> 
loake ph-.iiagr^phi for magaxiiir*, newipap£]-H, 
advert L. ibtb, Trruiciidaui ilemund. Earn good 

El ml I L\'f V, I h- 1 L' ^ L- L' V ULL j I ■. O V r< W J.'i II Ih . I ' ri | - 

Hir.irtl Pliolfligraphcrs, Dept, pri, lg Weit 

Bllf r l HE, Nrw York 

KuJjaK Pta-Eurca fjiJ urged. .'jiT jilt, :: fe r 
!3f, i'^tli, Si bd ituKjithc ElInL SEanlcy 

Si-.L-hu, r>i.'i Maine*, hmi. 



MOTION PICTURES AND SOUN0 
tUUIPM^NT 



AMPRO Nctf FQtEHl, Yklcir Dt* 

Vry Ji flft r .1& with ffl-el. New Agfa cam- 
el ah Model A Md.lkit, Mgdtl U |ftfl.5d r 
M,- :• Muk 1 1 >■-. J 1 1 : i 1 1- s I in. Jr- ■ . 

Mmkd ST (cS.^Ol Cine Kud;nk 
Htmrt Warner 4 ILSimU, PFOjeflor SSl.Sfl. 
IkitVTT r>m watt -u Itr Ms* 1 iktojuiLcir. H'KDi fi, 
rapAcity, LI.'ulu] S'nJ.uq, Anne & V.E. IftiiD 
wati f ilfr.ur^ wJUi -tide peu.iccllon *7b,JRI, 
Telcplnta JAiine.-i r-Ji«ap, iPKlil rillBpJrui i, library 
rdtent. hduihL iiiiind mm Iirajurlar 424U.ffU. 
MojfuH Rru.li,,. Jli li-J Uuityn Houd. New 
Yi^rk CUjf. 

DEVKLOE" Ar. | print jour own lutKle.-c, 
iFUlrur til ms ll.lku, MLJJft, DU Ik Hid In Aie. r 
Hrffl-jh Lvti . N Y _ 

L UtiSE H'i:i:il jlv - 1 i ■ | ; i filitlj i - • i m-nt 
Tc-ltL-l I'lllcif, j hdlilltjmTlM, Ind. 

OM.tA4IANTIvElk I\m* It«J. ^ik Hint d!* 
Fjteni, liJ'Lk pntiiiJaLiL ss’jLijh'iji:|ii t iihMi-ix: 
ftflUlh !? ■ rrmnl r r. ■ 'h 1 = a gu. 

FILMS I 1- MM Ad 1 1 Ji; fr^it, Pfojec'tpri 
1.1.00'. Slickey MAUif-E'hu|ilMn-Fi,?9L¥ d^A 
fudl. Odd JrRiSns Lk f i hjL, jLLjt Fenturei 
jc*.Icd UFivwhEtt, jinj, 1 netswlotu LLltu Ei- 
relihir l y l liaj jj r _ I'la^ilLtlrt-Ei 

MOVIE FiLuipnLrut ed- iiq«!fh4 ■ofiL 

Flltu* Kkrh tnied - V nix Itmcie Loued frie|. 
An f ample* il5p P y L >rtd :j£ t^r [Lai*. Peer- 
la**. 9 Ilvx V - S.1, ^^d kn:in;r, i n I5ir _ 

HLM.it FILMS — lietdal. nicLiungv, 

I >3 me h ring i eal^jojiUL', t m-cj “'£inl" Ulle*. 
f fill E'M_|i_i- h- ;■[ 17, f S.i i -iMir;. [II ^ 

A V< I'llk il(t f-^„ • :i " ! .:■ nr piiiji-il L-iti 

Seri4 3-1c for Km* Forudbjfl ^tfLsi. KUpli JI 
Kehk ~ FLhli A •■ r , Ni-n \ ii rh ■ 

lrtMif SfOVIE FIlIji eicInitiL i'.S, h^uirfaE. 
buIJ. Virled •(pnrtrikehl, GuidhLenl qtraK 
lly, List. Ena F Mm Fidum gc, SU-Fllth 
Ato , , Svw Tuffr. 

NEW liDLim. siUcn lEuntaSn IKh frep on 
ttldMt, Art flampta Ilomo MovIi-h, 

Hoi 7\% k Ka-»to#F. jVuna 
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POPULAR MECHANICS ADVERTISING SECTION 



I $S PHOTOPLAY Plots accepted :my form 
for frc-C RJtUni aKii report. Our Sales serv- 
ice selling epn^LtenE pcm'nlfiKrfs to 

Hollywood Stui1l(0$ — Lh-p- It utn ad he market 
Experienced wriloiE rev Is e„ synopal xe* Cupjf- 
rlfhtn submit to pTOdtICftn. Pree bvokhrE 
niiuws how, VnSfflml Seengria Co.. 

M fKf Bldg, „ II tjllvw o^ Cilif . 

SESI> Jpc For sample cupy, Personal 

Movi e* Mi mi El he, tMnioEi, Ohio, 

UAHS Offers fur 1 IlmUfd I line brand 
new HJD ft. HtewaH-Wirner Iflmift CLne 
omen. complete with cast, F;3,5 lens. worth 
at i EH..' ll> -each, Hundreds of ertlttT 
bargains in JJjfb BtHtbucrani No. 2 IS 
mailed on reuueat. Wrilr to Value _Head- 
*iuartera. iJasLS Cs-Pen Company * ITS W, 
Madluon Ht., ChlcllO* III. 

35- MM FILMS*. Projectors. Htamu for 
Hats, Rote No. Ii, H -nhcdile. Kan a. 

BARGAIN Li Fla fhj- Hoffnitn Film 5oir- 
irt, 57 Broad, Albany- N. Y, 

WORLD'S Grc-BtcsL "Fitatcm Pliy hJ IG 
MM. I new] !j reela. Bent <ir purchase, Write 
llftucnway Flint Co. F 37 LTiurrh Street* 
Iratt&n, Mat a. , 

LEARN Motion picture theatre buiiru'ss. 
Pa t&lon. Theatre institute. ElullTft. N V. 



BUSINESS OPPORTUNITIES 



LEARN Msrbirifilnk: with Snow-white 

Hu h hi cement. Fut 11 wrt. t^blo-topa, panel*, 
mantles, novelties, Synthetic rubber flexible 

mold hiking, ilanda boiling water. unghrink- 
able, slays flexible, Liita indefinitely. (3 resit 
for noTOlfJ m-anufaclure. L’&stx no more than 
51 LX colrl, Easy operatinn. Ilf mg 

btliiii marhiclxed samples. Synthetic pet- 
tern, ornamental c**ti. CoweSI iHsIltptfi* 
Grayling., Mich. 

FOR Interfiling mail nnl*r appcirlunRics 
semi ] Or. Darnell, .1 BiVka-u-n h Te rilh 

j5 TO t n-D Weekly. Grow fancy 'Whit* 
Queen' 1 ni u-hi on in $ In ceLlar or kdhL Frcc- 
muF broom I hki ft tells how. American Mush- 
room Industries, LLcL. Dept. G7JL Toronto* 
nnl. 

, FLAHTEX Induct rifts filler* industrious 
inen an euiFQriunlly to Ftiit & butineii of 
Iheir own, iDanurirLUiiViE art f»di* novel- 
ties, souvenirs, etc. , in PlistfX and marble 
hi nl nt Lon, "jo Di aler I al ici n-Rre $1 iTlleiflL 

ftikhtiL 1 r aibCLilda- fwrn Ls-h-cd Pi>t ipttd pradu-c- 

iiork Email investment brln gs bin relume 
Von are Hist in lime far big l Lirj 4 Tiusliiess 
tiqw sLarlltif; Write for liiiefestins Looktct 
milled free. Pla^tex lndu«L?kj F DefiL A F 
jO.^, Washingt on An*., .N ew Yo rk. 

START PrafStable iiiR.il iJUs-InriS, We fur- 
nlsh IS prl Rinat in nli ii I ;i.n^ , Sl.flU. r Airierlran 
llui^l n r.-is. Madiscm Ave., Ne w YorK. 

MECHANICS Hand soap, Hk gallon. Rig 
jn-^ritfi. Formirte end 5 ales plen, coin. 

Huff m en. I5t?¥ ll!l, Fremont, Ohio. 

INCREASE Your Inearns. ThousamTe 
plfthi. PaFliralarR free, Write Cl are I Bi Tv- 
li;« h l.>ept, l*.%, 1^& East Third Blrect,. €in- 

clnnutj, Ohio. _ 

MAKR Hauling glesa irnmC plalcaj HUrt- 
flcctor DnylEle sijtns. Write. Rap J do Service, 
jfrJwiirdsV 3 1 1 p. 1 H. 

LIQUID 5latbl« — Anyone earn naskel Cul- 
orfiR. ^losiyE MoJJclL h rushed, ur K>rft!ft4. 
kubberlaitle middR. OomiMnKtlon floorlnE, 
Jf Ip money making thrsel Partl-rulari frfrfr. 
MqrMela l rt g He r^ Jfe, Edw n r d^ v 111 l l . Hi, _ 

OPPORTUNITY Of a iHelllttC. Btll noth- 
ing. hut plan aent on reCripL of |1M Mend 
ladfl-V; yfin will never rej:rot It. W. W. Ryan, 
4141 t Vdaf .Ve. Mo P » Minneapolis ^E inn. 

POCKET RadLoa free. Make up to $1*5 
■L-. n , ‘h I >’ giving them away on fiu-li mrds. 
Also UUrtahle radio.!, wine peln* card and 
fbecker tahlcSj bidsetB, etc. No investment, 
ILfhulde Salej Ca, UHHJ I 7 erk, illruiejfiolia, 
Mlune^ola. 

B TO Money cleaning upholatery in homes, 
We furnish everythina. Deacn Product a. 

V Mt, l-ftwienfft, Chiraca. 

RTO Money nt hamc [do ting auto purt5 h 
reflect ora. mirrors^ ehandelicra; by new meth- 
Ddr eiperJenee unnecessary. OuMil* furnSshei 
GunraetaS t.ft. F At^, X, hwatuv.fr]. 

INCREASE! Your income. Free descriptive 
booklet. Eierllo fla le s, S hre vet>orl. La.. 

PLATE Aut& flilures, tableware, resilver 
rnirr^.cM. Hlfjhple [mrta.ble outllts. .MelaU 
craft, louder man Rldg., Bt. Laula L Mo. 

MAIL Order hook, SflO paara^ irU# h*n^ 1 
hull! f 10,0(10 bUNlne^iB, Free SnformAlian, 
Author, 3 ion fe. ]Hth. Kiltlels CJly. 3tn. 

MAKE W3 ml ballvry for RflhU. 

probl. CoailruCNnb pltVU throe dlrne^. 
Samuel 5fcNcilL Hook im on , leffR, 

f^tH* HUhINEhS SSerretp flfienlH direc- 

tory 50c, HhawiniFTH s^Tcti 12 k 1 . L^ait. Ill p 
Gars-an, Rj^hester, N. Y. 



FREE ParLiculars msny nJOftei - in u Is 3 ng 
pIhph. MerrJ am service. IU4P-]i Woodlawn F 
riikiigo. ^ 

PATENT Yunr Idea. Ollier man hitf ri-at| 
and tihrdked by our free LHwk, "llow La (in- 
tain a Patent. ' Fully caplairrs many Utter- 
v-t £nj£ piduli. to Invent an and iiluEUates 
ijiiyarLunl UKhanl^al 4 ind oi entries a priitci - 
pl#l. With baok iVfi slSU fltnd fiy« iH Re<■Dr^l 
of Inu'enElon' 1 ' form, l^rornpl HcrrSeen, reason- 
able fees., defend payments, thirty- five years 
cinericnce. Avoid fiak of delay. Write ifB- 
mediiiteiy to: Viet or J. Evans & Cd., Rejrta- 
lered PH«it Attorney*, 6 j 0-O Vielor iinild- 
liir. Washi ngton. M, C. 

UNLIMITED On u«rt Unity leDlng liy MlR.il- 
Mur s gu Tiger l^reas, Ratlslnn Mpa, N. Y. 

CABR Intone daily resilverlng mirrors at 
hcriut. Ilepiatlng nufoiiarts, tableware, etc, 
Outflt furnished. Write Sprinkle, Filter 
137, Mar Lob, Ind. 

jflARCJAlNS — Paint spray uulfitT" ga^JlIrie 
engine drive. Terms— trial. Uelmlcfc Painl 
Mprjiy E^ ch angc ^M- ‘5 !-■, T nn\ Qbio. _ 

" 5LON EfM i njf Oti nortun itjei galore. In- 
form at Lon fr-ce, llalsert*, S3 $5 North Aw.. 
Chjeaf& 

AllTlFiCiAb Marble plan*, formula*. In- 
FlructionH. Detail? free, Mnrhh-ne Ihulitule. 
Room fiOP-D. SOI K. Wells. ChlCt flO. 

10UO WAYS To ihake money beoa. Far- 
mulaa oml trade secrets for every manufac- 
LnrLng list HI Inals L'nlvcrEai, 311 £F Mud- 
t^nn SI. , rhirago. 

.MAN'l'FACTlILK Chijipe4 house 

numbers. Beveridge, 1450 - 2-a Lucust, Ja.mako F 
New York. 

PHUFJ TABLE Heme or nfllcO business. 
Mrtt. wojiicn,. get fails. Mann, Uoi lit I Si. 
Slllwank-ce, IVb. ^ 

HIG I "r- 1 rl e selling auEnmobile rn'cetrity, 
Nut mechanical. Terr 3 Lory. linwci-L -7 151 

Edg c hEll Are . . New York City. 

BUND Stamp for business opportunity. 
Ekalab, Him Kina. Dallas. Tex ai. 

. 10(1 MITCE^HFUL Money-Making l<Jeas: 
many froth Gb^ern nicnt record*. I Not mull 
order plans . ) Only 4-1c, coin or stampE. 
Kuin-prLe Burea u, Tower P. Bmnlii, N. I. 

LEA TIN Tu test, buy and resell old gold. 
Nice, profit i. Fred HEjETman, 3&SC Lapcrr 
Ave-., Port Huron, 5tlrh . 

aPECIALSZE. Promable huilnea*, 

l ii 1 1 h :ii", Kleitj, 1 log 1 3?^. M-u-n PranriiiCiK 

rOI fc CORN Machines . gasoline, electrics. 
^Orll^iduv CoLp ill 17 - Harding, Dea Alolnts, 
Io*H. 

FREE Rooklct ilc’-crlbei plans for mak- 
ing ? 2U-? Ihh weekly, in huine nr office, hual- 
S3CS1 of your awn. Elite Oql, 314 Grand Ht.. 
New Yoi-k. 

0Tif> Hnarh plugs worth 3c each. Large 
company rebuilds, ThousiLitds wanted. Work 
ynur^eEf or blr? unempla^ad, instru-cilens,. 

bow to i elici t. j(CL|, ship J cchlll. Ham- 

men d Cjj. . I' BulvIlng. Uhlo. 

' RCH EMKR Magazine, 1 ' Alliance, Ohio. 
|:>rtn1s Actscme-4. Sileas, bitsincss Htartcrs, fnr- 
mylaa: bis winners — ILU.Ulli? to S5Q.UQ4 re- 
jvurt^d. 3ftth year, flubietibe now! Sii 
mimlbs tbccial. ottiy Sflf, . 

STEADY Income from drained auto nil. 
I n5t Fuel Ecins . 2tfc. InEcrnatlonal Agmcy, 
rJncJfinati. 

FREI! 3 look? mail order bn*Lne*i, Htarap 
H-nprci iai i-iL. Dohen lleraEd, 3U Liberty 
Hi rcc t. Brophl yn, N. Y. 

BUt’CKED With your products. Formulas, 
Processes, Analytic* I lenli*. Uolalog fr re. 
B. T ha i Lj__Co :i Wa i>h in gl an, D . C. 

Make Artificial marbi* p pjinKd tiles, no 

[ i ;- 1 1 i n k , ifEwinny, TablebHps F hookcnrlF, 
floors, whetstone*. Im'siwhFivo, hard, enam- 
els weed. Rubber moulds Tor exquisite nov- 
elties. Sr<-ict cement processes. Colorful 

■ i l r 1 1 1 ■ I l ■- T rt C. I S' i . t'nlif. hu.-3lu ^ rc.iLrxdE. J 

John A. Fayn. &1G Grande YI*ta Acemic, 
n qelcn . Cil E L 

MAIL Order bmlncaa U yemr opportunity. 
Many h-etih small, now earn Chouipai 
yearly. No pnwnl entact. Dnn^eis ois- 
prj[iunEtiea L had Over 3U years CxpbrL- 

enc4 1 will help you succeed. Send 2^e for 
valuable baoklets. none free. B. Rreniser, 
3"hf South Slat, Philartei|>hla. 

■THARTEES; DeliwarUi herti cheapest; 
free forms. Colonial Charter Co.. Wilming- 
Iqp, D ^l. 

ARTIFICIAL Marble tanRary flooring. 
Inftrurtttana cove rim wand or cement flooring 
H Inch thick, fir cp roof, ail «lari d low cost. 
Ornamental eastingj concrete plester papier- 
mache dKoratiam, garden furniture, ^LfeLu- 
iit, flexible mol da, parllculan anil lllutln^ 
tlon s T rer. _Chrls. ^lahier, Elmont, N. Y 

CltBMfCAL Expert will tUmUh formulas 
and trade Kenti. AIT 3tn*s. Lists ftr? 
W. L. 4,Umm|rjga F Th- P, F 3SS Gordon Avc,, 
Syracuse. X. Y. 



HELL Ry mill. RookB. novelties, Rftr- 
EatnH! Large ptnflu. Pari LtuLers free. 

B. Elfr- a, ; L ijTh H. Deerboru. Chi e -ag^i, 

START Little bu slued* anywhere, Every- 
thing fumiahid. No a-islrig. Maywhud^ 
P M t!2;t Hinarlwa.v . New Yn r k. 

HOME Lhlu^rie^ I rt ingl on. Nohr. lii- 
luonlhj y. .S3 Pijfrh. three manlhs 10c. 

15.000 PROFIT Making formula*. Fol- 
lowing and many other* i Accident* ami emrr- 
B cl j. 1 es , agriculluTC, *i1dj* aaid amaEgiLms, 
srtlsFs materials. IjcvCt4iki j *.. lament*, slue?* 
[mates, mucilage-*, bleaching, rciimvatSnp. col- 
OrlhH melaN, dyeina glp^s. beat Lrcaliueat 
of natal*, household foriitwlas. h-e cream F 
eonfEcllonery, ehewing ruiu f llplIUT work* 
exterminating vermin, lubricants, pa!nt* F 
Varnishes, photography, condiments, cuinlME 
formulae, roicticf, -sa^U. cftnilles, soldering, 
toilet prepe rat inns, perfume^ waterproofing^ 
flr^proildne. writing materials. Just wrlle 
for ,F Xcientlfir American Encyclopedia u( 
Fonaulifl. 11 ' tvheh Eastman hands you book 
P 04 ' $5.50 end postal charges. Popular Me- 
chanics Pre^s, Room £0? h 200 K Ontario 
Bt, F Chiengo. 3H. 



FORMULAS AND TflA DC SECRETS 



TESTED Forpmalns — Newest, guaranteed! 
CaliLag free. Grlnstead Labonrtory. Ed- 
wanlsvllle. III. 

TEN HeJi'Cceifc specially formulas* buElnesfl 
plnn. the. Duffy. CoTinaton, Kv. 

10,0*10 MONEY-MAKING FurmUlu. «^W’ 
leal priced sen. ( ‘'Henley's") j pay irtathiail 
jiE.ilO utid |3QHt*ge. AmerlcaTi Dual ness, 72 
Mfldhon Ave. . Ne^ Yo rk. 

VALI AULU HlfiH. Free rarmuU litera- 
tUTF- HunrEr l nr ForEnijla Ins-LlLatc, Homo, Q-a, 

FHKfc — h + urm.ulB Hterature, Manufactura 
product e yutirs^lf. TlwwtOfl. 73H39 PJnareej. 
Chli"agrj. 

C11 A RANT LEU Famulus. Trade secrela. 
Expert analysis. Catalogue free. A -Hi. ln.- 
duBtt1iT_ Inal H ole . Newton. 

ANY Formyl* three [ifme* V iniuiay re- 
fimrlml. {>gg Lahoraleirle?. Tampa* Plotfill 

JlEAFTIFLTL Figure latest Tad wllh wo- 
men. Tried, proven formula for figure- 
ilevclnpUig c rca'n.. $1.00. Wilbur Or mm ill, 
L'hL'jjLlst, N. Queen fltreel. York, Penna. 

Ft}llM|TLA.H, Any subject 25c. Analytical 
Harriet, Church & Gaile La ha rater lea, 
Mirlisji. 131. 

<HID% PROFIT — Independence. Manufac- 
turing Ise^uly rcnuiHlie** toiletries, sitrarb, 
il horne- ■ 1 J Lvl' agents, 35 guaranteed for- 
mulas, Si .on brhpakd. National Compapy, 
DajVE on a. Pta, ^ 

HEAT Resist in k paint. For funinrea. 
lioibTip stoves, flues.. *ny aselal uruler bent, 
Hu mu ah. GdorlrH*. FurnLUl^ J 1.00. L, £L 
Holding, 542 Elm Ararat#* 8aU Lake City, 
Utah, _ ^ 

RILTER Pluting powder fhrmul*— 30Cv 
Other*. InvcEllgale. Hahprnr-c ExchanuB* 

1 E. gflth St. F Brooklyn. N. Y. 

QUANTITY' DiMranletd J, Mrtletrb hf pow- 
der, simple InntrucUorLe. furuiohi, 30c. ilob- 
fnsnn's. Henry Avr.* Ahrort, Ohio. 

ANYTH I NO AiuUmJ, Pr^rtkal rarm«las. 
Free UiL AssoOiiEed CheUklyU. lELdlanapulis^ 
ludiann . 

FORMULA H, Analyslk, ftt*l(ig|i« frtfl. 
He rtdpj n, 2S2 Rarisi^J, Grand H*pld^Jj i_c]l. 

IfAN TTF A tlTf T RKRH Secret form ul*i. 5faks 

i. ii ii M :i 1 1 v jiiI 1 . i‘rr irU'd m -mIu. [ ■= 

feSfiti. $l a 0fl ^aeli. New 5 ]ilau. Lisl free* 
Thernio^ Works.. FcPTIh, 1 1 1. 

LATENT Formulas for klmosl any prept- 
ratltin. rartlrUlajfl. ChcmisE, 530 South 
J. 1* t^Om ■ ha . Nchr.. 

FORMULA^ liuslneu pl*^. LSEerituro 
T rcc. 1"< P'i^I . : iH:! \.j E c ch-T. i'li -3r_> 

'JCI FORMULAS. rn\ Lai cat, best -why 
£ay_ IK ire 7_ _ InUTtl allbfia] Agency, rinelnnali. 

P MONDY5f.VKlNG Formula*— Plans. Cat- 
ling free. UealOs4Lll„ iOiTP North Whipple 
P hlcags. 

HUCCLED With your products Fomulas. 
ProceisCH. Analytical aetvire. Citalag free. 
B. T haxly 1 C-a-. , Wnb ington* D. C. 

FORMULAS. All kinds Guaranteed. Cat- 
fllnc fret. Kcm ic q. 31. pA t krid gfr I II. 

lV.Ono MONEY MAKING ForPiUlii, Tells 
ycai how to naiko and sell ili'nO^L -aT^rythlrfcj 
under the sun; cermet Ec*. Emidlgge, antt» 
ft&ew rotations, battery »liiilofi. bever- 
*«rs;. cheese. ehwLnf A«m. ckinlng prepa- 
rations. vacrari*. hair preparatbi^ns, Inks^ 
bluing, leather pr)ll*h, minors. perfuniiOfl^ 
poElshes, Lypewtiicr ribbon v F oiri>on u&[h? , l 
washing pOWdtr*. liquid sum. *nd tWOdMA 
of Other Prof! table «rtKclex. Hcnd no hianry, 
Jifflt Wiile a pestfl! for "nenlsp't 20Ui Ccru- 
E-Uery Book of Formal* s. M Fay puslman post- 
H-gp *nd SI. Popular 5fechanlr* Press. 1> UfJ 
E.. Ontario f?t. F Room -KUL. 1 . Ch1c*eo. 










FlftEWORKS 



FIREWORKS Kaiily made. Kimdifleil h- 
snbfitloni MJe. Eurekn, Dos 47^. MtHoB. 
Indiana. 



CHEMISTRY 



-SCIEXCECRAFT 0 Magazine dim frwt 
floml ituiiiEr for mpjf* fr« book on “CfcnJ* 

lulrjV' urn I, dv-lulij. RclHetfElf] . 

Bern aid, CMcillh 
HANId!UOK For chemical 
(revised 1 G .' 4 J hundredi of i' S [ht Ln i r m “ . it- 
Juairafrd Mjl\ Expff liHK-nt houirJel IV 19 Hi 
riliJofut 1Q&. It i! u>! I ng ^ IriLilllL C^akpany, 

Demllng. Penna . 

FILE HAKE For exarninitlans, JSiew JilFs 
iltftiy. CbtmltlV all dp rul t saves I Luigi solv- 
ing rig u rc Lu^a r liHm'B- formulai. I ™>- 
pouiLdB. Durable prcrlBltii lodm merit l^i* 
p«Ul. complete Indnn t ion s . two dnilara. 
MWC UoiHtmiiy. atirt Andnia Bids,, 3iiu- 

rwaiwlls, Mmrt. 

A MAT E L" it On in ill llajiulric— 3 month* 
arie. MM - F > Hig h, Pctcnb urit, Va . 

CHEMICALS, Libonlnl fllHWiro *nj 
apparatus Catalog CP, BidufitiJ Supply 
Ca f 1 1 Tl> Ml, liapt A i e . H nocheatcr, N. V, 



AGENTS WANTED 



MLYTli I 1 ids railing like vrltrlifiriE Fettle 
buy mi IT] i -II », Rif Pflw lint Huge prints. 
Patterson E-Cu,. 3705 

fluirtefl. Iow a. 

1MAK1K1J Man with Hjiarc Hi or lu dlR- 
tributc rr« coffee, flavoring, food 

product i n-ELit Lkike cuHliukLcr^. Muii. devule 
qI kart trto hliUM daily and ha iBiiaffid 
lt l lh up to fit in in hour. Ferniam-flL HUlt. 
Dept. _ P F S- \1, Lynrh-bijrH. Vu. 

AGENTS fall cm malt trade. Uni teller. 
I dir rup^nl htiilAiu. Safebreath,. F. O. Urn 
35. Uykrr Heighbu Brwkljn, X. Y. 

SENSATIONAL MlrroifLe balli iifu r,l>*4 
iltilrir lURiDL No com petition. 150'^ 
profit. A] id iLatiilifd bulbil. Sample Dfle 
froftirwtahta). HIR-a-ilie. Everett Building,. 

I u ni H-j-. New York. _ 

CASH I'll 1 1 1 f-ur butler HU'S, lnan'U. Sec 
Him lair lHnldRr ArRmlramenl on pare HA. 

COMPLETE Hank ami irking mnitd :!>, 
Tlfn F y (Tpyj _Banh| r Lima l* Umd €1U. N. T. 

TWELVE Xrw BUr-rB+rnL luirtkui-jpbiki; re. 
J, Hftk'in 3 , Met ro null l an, rhkiflft. 

HEIJHTaII Liniment. UoUl« yuurm'lf, 
Label l fret 1 . Oreil profit? t dlmf, 

A. pnfkTliP*, 12tlj VVmhl'njrlnn. Hat h. Mi i nr 
FORTH A |T A lent* Uiraughmil Lho Wnrl Ji 
■rt my f-rae fibaTotf, portrait*. frame*. Low- 
tni VTii'tfl. Fk'iuri Man FTkilfBaiii 0 , 

53* Cornel ii. ChlrO gD. 1IL 

CASH Eiexr hSit. Hrlt* aitywliere tlrujwn 
HRinplf and plan l^ir. Holagrapb. -Cl U l 

Aprjtti Ulttl^' rbirann. in. 

HAtlj Von |ia re 1 lime Jt huicii 1 ? Need 
eitra ninneylf JISEHel, Hll^ Gkr^n. liarlfcjul, 
CiiBnKtlrut. 

SALES Kit Tree. ^Vrlte Fur our Tice offer 
aint i-iEljilhjr of he uRt fluid daili, rn^neHr- , 
esErjieiji, cU, M:ikf big nioncy srlllnr tout 
friehdi and peicbfhftTR, Fljdn ralllLn- Cheln 

1 r a I < n . 1 kepi 1 1 M - L i r i ill \A\ I-. T<im. 

ENGHAVETi I nlll* I plikleH, namciilLLlrH, 
nigna, nujiibL'rt, Khumrl rtnjdh, Ure ('dIotf, 
Ii 3 |l' p rtOL Hilton Specially 9b Stewart* 

iTovliJi'm t. It. I. 

iSlV Eieeili'ii: nirnkulas of fankflu tiedUlj' 
|i pepitr ii 1 tQRH, ^nmpSete act ivilb full Infirm; - 
tlODi, 35r. Tilley h Chemist* 128 :dRb 

Strait. N% : w Yerk. 

W.\ KE PriHl^b Tourseff. Te&tuil fomiu- 

|b p — r^Luloic tnt. Gilkihlrod lJi iHik h 1 

EdvcanNiHlc. 111 . 

AirENfw — IHittlbuEiif a. New dhrirtr?! 
tVjidif--, t'li'Aiis aiiylblnf , llmt-Hit iu 1 -, nrsii 
I tie ni p <Wf.elletH pniJlt^. renuaKin- Sampte. 
Mafilia E E ml Co.* KfJ W, Mpi.JuitLari IshJL. 
Teletlo, Ohio. 

SEE Osir display ill on page 1 -SA Usia 
It aue. Hnirhlion Ctk P Uaib Mile 1C in] 

Ave. h N LI 3-r ._Ttn n 

MAKE *im% l^TOm F-elllnt tnelh lib*. 
jjuilJ] ejjdtal.i. bathroom dendoranLa. insert 
tiewder. Free kaikiple uITlF- National FI lire 

hroom Fp LP lit, j-mU, M&. 

SENSATIONAL New huIca plan. Make 
IIHO.OO wtekfr irtvSnj; uwav Eamlnsi 

liirmL-iHjtfly. Fret parllrnilarr. Ami-rlrari 
Rurllo Company, IV H anil nlph., rh i<aan. 

1I1H Ft oil Li ftilvcrlmf Fnl nora. palertSeiJ 

t ifiX'LRX, Ea.fi 11 y learned. Wrlle Weir .Mlrn-i 
VfH-H 4 . Ejnehlnr Spring 1 !. HJn. 

5L'0r^ PROFIT SeltlnK pflilrr blennirr W’lth 
2 d other u*e.i. Fumlatu'd with IndlTidual 
rarefc ami ite r Ljm L i m t. elreulin, RrlallH 
i tl-iHl ilf‘ 7 . , 17.2(1 grijHin Surikple tile. 
N»are Heal Mfp, Co.. D«k PM -5, Rmt- 
ForiL Fa 



AGENTS; gniash pn prieea. Sarii:n eolTee 
I2r ib. 1 oI_ vanilla % LWU *lw tWiLe 

14i>. Razor LiLaderi 5 for HVje, Inh illtrkf 
r-fii"ivln« HSt'. Fhrl^tHiai Cftnli, 21 In 

bos, Hr. \m Erther liirotloi. Exptrli ili e 
libneres-ittlfY. tVriEt Famiil lun Coniturf. 1HJ, 

St. I.oult, Mo. 

NEW TranspRi^nL day noii liluiff 
h'-jit t", rokt 'le. mill l Hirnpd-r fr^e I 

E 'kan up nffw. Lowy. 8 Weat H roadway „ 

Nitiir York , 

AGENTS: — N«r pnl^nled 23e ior opener, 
U'limen no' I resist. I nil InrotiumEltifL Aee 
Mf|. Co. , D rpt ._J> t C Inc \ nn al 1* Oh In . 

OWN U-Li^ine^4. Sell elect rk bulbi. Free. 
PKItlrtUAfL llQJ'ftl,. fi£tll Ejfiiht ah*,. > T PW 

York. 

M A kE Your uwn pTOdOttl Kbiploy agents 
ypurneif,. Tnltel urtlrlei, soap, eslrai ts. We 
futiMsIf m try thing. Valuable book f rff. 

Niilunal SrleiRiRi; lokriierli^ lBWW 

] ( nm d. II lehm o hd, Vfl. t 

AGENTS Wanted Iq advert lie our rdaJ^ 
dlitrlbulo Intfoduclory piekflacfl ami supply 
■.< h'iL-iiv ePIUUinerii mk prnlerteHl routes, Un- 

tiiUll ebaned to mtkr I37.tifll 4i \ieetb Write 
-Albert Milifl. -i^F! .Muhnum lb , L'lncinnill, l>. 

Id liUntLV With RindElnff LdvenlleiL 
Tti'Mru-hL'-i old, ibabby uuloc like rn ,i --i for 
J. v. LO-t. No rubhinA, pull Silking. n:i a. Use, or 
luinl u'i£. Lfl9M H id- 11 kmml hi, Wjipe^ nkk 
with fluEk, Free iimple. Kimtl* Depl. 

X-lP S. L- lmrinuBi l . Gbio. 

L'ASII Ieu'duiv Liu L3y miiurinfr luikror^ hr 

hmoE-. HeikleEing aui^narU. liiliJrwate, ele, 

Oulfit furnEilwl. Write £crtmklt h Plator. 

12H. Mar Sun. Ind 

ST RANGE L timing rotd. Present twrrJi- 
Ing Givi's i lci IrLi ilj. Ahulirks-s kLaktb 
^ikarlt. ApprrjvnJ by Gn-.d Hmirakeeiiln^. 
Fur teletihonej. dEio. 140% proEit. Sampled 
furfllihej- Neu-rkik.t, Uitif. d-A. -irAi’f It a* 

_sci?iOMKid, Chkapo. 

ilE Imlepernient, O^rr >(Nir Ijhim J n-n-stft : ev 

IstTliiWt ujinecesMiry, iI0,fl#Q iurl- 

dirihi! death, frill ifcldent; t£ri +ivx iveefciji 
lltiiellH— flU.bd yearly. OLfnt aariounta pro- 
jksft tunale . iruarantreii ^leady icnewul in- 

rome. fii'.njiml deposited In^ui^nee dcEi-iirt- 
irUfflt I'niflf rH*5 PdUor* 715-A Lefrourt 
Rida.. Newark, N. J. 

law bargains— Dry uihhU. nuUunH, eoJ- 
k'trks. Agonts-^undcrielJ: Et^rea. Free cat- 
alogue. Job hen, Z-504 S. lYuwford. Chi- 



J(i(V% PROFIT, Buy direct from itnmurac- 
EuriTp moth rsleniilnators, rieoduranl*. In- 
Heet-le Eden. stitrlqilMeN, jinlUhlM elctlkri ap- 
proved by C3uOd lluUnrliertUng. puri! fnud 
Eta tors. Free H-a^nples. Shel ills. D. Co. h 

jJnlfln rit y. N . j 

QUIT FeddlJhjL II ] ro ijEenll IPUrseH. Do 
a di^lrihuior. Furl leu I a rH free. MldFion K 

No. 53, 2t\2* W- Flru, Loi Angrlei, Calif. 

SELL Made Id Measure: raincoat e^ GultiL 
ftce. Goodyear It a linear. I* Wt-si 22nd. 
New Yisrif. 

FI^VVUHINO Kitrar-n— UfiUl* TSmThU 
Lal?e3i. ptiitll nkaklni; lepratcril Free 

-offer I Thoiiiaf MRunfarEuTlnF, Ihiilanapoljs, 

Indtanj. _ 

M i '-. I.I.IV i.j-iNLil El- : . : r \va I. worn], 
t'-t Mlhliig Hklhoitt Jicot. 2(jU'r | ifijfl e , Sam- 
Eile ylciGl free, Reiinv Ir^lnp i'sHt, 

j.'ttjraLM 

FREE Lilc-future describing many hunl- 
neaa plana. Belfort, 4o42 No. Keeler, Chl- 

IIEAUTIFFL Gold window ilgn letter*, 
Fanpy each, any *lvei praftl. E«htty 

applieiL Hurhpln., cohtplrte wotklhif oqulp- 
mrnl fnieE Alldi 3|en WoiKl TSU Bkhlrd, 

CjlfccH gn. 

MAKE Money. Fulled |5, k««p ft. Two 
i] ii Irk. gu lllng dtilUr per niunEh "hard llrnw" 
life imlJ-rLi'H. UrJle N ir h'p! pill jf Mutual 
lien i fit A^^ofiallen Rpf'kFnril. Ill, 

NEW f WM Value, raffia rlnn In "frea 
drab" Earn up to uci-Rly. New 

halts plan. ^trrlbihP Mfg, Co., 5HA7 North 
llRHillEnn. OiiFBau. 

SELL^ Like llOl cak^i-. Dig pfOtU*. New 
laundry HUpflikcs. I^erfumri eh-thes la $1- 
Ingly irhen washing. TtrrSEnT^' ai^rm Son- 
^cl THab&fMarlPR. l.ynlirook, N. T. 

AGENTS Can earn up In S 1 0 dally with 

wlpalont nil Cud- for FocdH. rhevroli!|9. 

Non-romiiteE3Uu i : sflli on Rlrht In ear n- 
trs. .garages i. eertb-e. 11 1 1 1 n n fititEi4h v . (?el 
fere far-Ea now. See. Ilolllng-iwoilh Co., 
Mar ^b. iniii | 'Wt1. f<kwg 

AMAZING Vgltje!! pru-Sure huge prcdRf. 
EhI a 1 1 [ i di own iniNintii hi 1 III nc evetythiafl Ui 
wear for mru and women. H«-|nc. Ilet— #c; 
purn a 1 Lit chiffon, terjee hone— liri- 
gerlo— 2 r *t. rellopbane WTappe^l benadcloEh 
31.50. fllklrtf Ivantlkrrrhlcf t le; bcdct?: of 
unhettoiabl^ barge In*, goaranteeLl flr^E ■ iu u J - 
by. Selling c^ulpiti-e nl fumhbed. Write nr- 
ddt*. wfr ffelivee nr ywu deliver. Petal H free^ 
Kin^texn, 85 Orchard 8L, New York, N. Y. 



^I'CCEEH With your products Forrauiti* 
PrucL.-irefl. jtnalyilrai service, Cfli&lfll fHr i 0 T 
U TbaAly (U. Wa *b l rm Uifl . \h C. 

NEW GruriLi jjiLi.iI snap fnr dlffics, clotlicH^ 
r-tr. Etcaul Lful blue package, Sample l jl\ 
G.uj ill y S&asa. 14^ i^lllnprwMKt, iJctrftlt, 

AM aZINeBjY I’jit ?iilor, r i_ii Efttrr^. 

mag nolle- 1 Ike, every mf rebint proapwl, 1 00% 
i uinm Ekpd^ru llmiiird LiCEer Air*. . Co. P 4S 
Vi', ;SI Si , New York. 

I'lHlFIT. Bui ilSrect frwnk inanulae- 
lurer. Moth l vu-f iikLnjinrH, d^ndnrjmU, ln- 
IcideSp tprohaiUea, millihina clntlii mi- 
pnjiedl by Goil lluuacktfcpJin;- pure ti.H'il 
iiaiort Free ftmplw. Shtl Mfg, II. Oft., 

Vfilm Crty, N. J. 

RIG viutufy appiyiiLa cm id itiitiais on aij- 
to4iu;bilcu. Eaiies-I tbaug tciluy^ No eiperl * 
cure neciied. Freo imsiple* + "■* " 1*84 

W ashington, Rn^on. MlH. 

MAN In t ac h tewn bo mIueo iuto parti,, 
rertf liortlj bathroom flsciurc*, rdlni-ib be-di, 
mirror i. chandei ieri ; by uw jutth-ail No 
rauiEai or eTperl^nroi TfilUlrud. Sirup]* pijip 
ejT mgnufucturihg at honae otarla yuu In big 
Ine hey -making blistm^s , Ou till furnished. 
Free parlirulara and proufi; Gun Metal 
t'o., Ave. Il r fHi'ituF, III 

BEG Moray ftEid fait b^i et. fNflry mntr 

bwyii guld i i lit In u ft>r bh auia. Vcru ebargo 
tt.5'1; itiRke 31,15. Ten ordeid dally easy. 
Write for [urticulin and free sample. Amer- 
ican ^lonohtniiu I'DEupgiiy, Dept, 4U, Epgjt 
On rifle. N. J, 

AGENTS — Opportunity bo nmkr niaiLey; 
huok vanlflln.lng NT successful buiilncss plana z 
home or onic-&; send foe It no inbroduiAury 
hnnklft, Elllh Cq.. 214 Gland Ht,, New 

Y'ljrk. 

AGENTS: Stamping iiaimc-H fin [HH'kcL-ke-y 
protectors Sgtiiple chi‘£k wiEli youi- hamr, 
fliidre^H., Stamping outfttl, Kmldrm 

i hfltki, chcnk^foIkA, psint pUle^, Hart Mff. 
Cd., Hograw St., Hrpoktyn. N. V, _ 

ALIASSING ^Leaner. Eleoha llrrylhinr^ 
Sample free. BeEUvCr + jlJUlF In inn Fnrk, 
rhli-pp a. 

A BUSINESS Of your nwn makina spark-* 
ilhg fflflfi» name plrtfl, BUfntwi* gisft-'liier- 
huicnH, inedallionNr sIieiin.. Ulm -k I ri Pnd ■anv- 
ide m tilled free. Ii. Fill me e r al2 r Wooi-ter^ 
Ohio. 

PROFITABLE Ha ilk? bujlnc&s. Legitim 
r«ilt t No canvaifiing. Mflywpgd rtthUlhen* 
IMKEM Hnaitdway. New Vnrk. 

GENUINE Gold Sellers For start wimlmv^. 
Ectfjy tptffle'L Free (.amples. Liberal offitf 
to fltmrtl astentH, MeiflUR Leller b r O.- 
Nartb Clark. Chian 



HIGH-GRAP£ SALESMEN WANTED 



BALEHMEI * Needed fluLek— Induitri*! rf- 
rmtty reHTJorHlblr. Uur lacker iff 

demand by h^lt 5tl Inihlsdr!*^ Wf m oil men 
nciw to rij.'t'CL pew oerounU Atu] supply aid 
Iinra a« every ►ale dnrt -1 cpnLinuout U^c of 
our si m pi e», CDimnla^lcn pa Id on bo ID ma- 
fhlfjCE end itoplci. BlCfldJf in^unie Ini in et- 
eiy account npcne± Write today for eiclu- 
alve rrpt‘irfl(:niatlw + eiving territory dthiii.L. 
Salr-<ikiRii'i demons rat Hi it »ani|.ib' 3:L5CI, tu.li-- 
fert to return. You rutry no ttoi'k. VommiE- 
slons piiid slilpacieni of «in fieri. Burge is CaaL^ 
liany, r>Ept. ,1, Bfiirrr Fiitla, Fcnna, 

NEW Stale sates I a it law forces every btti- 
Int’s; man to keep proper Tbi-rariiii kinder 
penalty of law. yuf men iver^ltLg uP to 

2 i sulet dally Relllhfl otHi'fifllly Ux 

ri-ford PTitctn. S-t.-5l| ea^h proSQl cl cry so]*. 
You ron do Ihe a nine. ConmumwealLh Filb- 
Ihhim; i^nmnany. ~»<ik S e . Drarliom^ Fhh'aEU- 

METHANICAL Vafuuin automohilo etrlp- 
iriR InOl, | ■ u L ■- 1 1 1. 1 * i ] perfection, iSrinciK 1 1 il i - 1 
sennnMonaEjV selLa S' L W. SrofCa Idvrnlluhfi, 
i'7ft| Frn^heft, Kan^av Titv, Mo, 

SALESMEN— Bl i pay. Experience un- 
hr. t j ^*ury. new and unlimited features, year- 
M-kLini Im^iptsia, No tilgh n r cps urr. An es- 
r .i lil l - hi i, 1 1 1 a nd Hurevipfiil organlziitinn. Cuiti- 
plete fH.'ivt ciutfH aikd tpsiyurnup. free. 
Write cjuielr. A. Holman, Sd Journal 

t^iEar^. Jersey C ity. N. J. 

Airro AnTSfiory saleamen: Complete \lm 

fflitesl se El era. Price i dealerf want to pay^ 
II Kg ronkiul^sbin rlaily. EvrlnsEvo terrilpiy, 
Naljohal. TSHl-AR Wenlworth, Chicigo. 

SALESMEN; Eveiyljoily huyi burtncii 
fiiBrSofieryr New iteMH, Iflgheit nualjly. 
Laend prices. Free eotE, Quickefil delivery. 
Big egrti mis linn dally. Experience unnrecR- 

Pirv. New **y self telling wktfft frra, 

ffPlrni. Rent- 5-5. 3133 Glaffy. Chleaio, 

DISTRIBUTORS Repr^^ent origlpfli 
n5enufBi ,, turcf. RaPtelf QHitam ieif-»ea3lng 
hamlflge. QiNillt.V mErrhimklHt. I^msehl 
pricea. Prulhli HMiMt. D«tm»ftrftDnfl 
prtli tu filly, Fo^EiIto repfitfr Buu-lrful 
displays. Terrltenr Bahlei r M5-X 

^ottEh DearNirn. rhlesgn 
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POPULAR MECHANICS ADVERTISING SECTION 



IH-^TEil Ml TnfCS : 1 L l' | 'T p : 5-cn ! i.iimuti |, L l iTiT. 
H-Cll tpttvs— Hlf.-fHtuM liamiaue that 

lirtul Satralar, Lowest p-rLi im. 

•llN^r J.i tnjfll. ^CflkJ rcpfllllT. KjCdlUkt tfr- 

rli o rj. N'eWny, lEttH-IlT Eljurlftan . Chkiiani. 

SEN H ATItl JS AL N r w 1 mm \ ion makes ste* 
aultfdialtrully for mulling. halting amt light- 
ing. Eullr inMnllctl. 2 a m eiM operallgii* 
Safe, dependim!*. noiseless. Ml 31 land of 
HefiPt* need y in . IHu protlii for ilj; ^ fc-ary - h e 
dint flbu lord, Wrile ijiHek, J, M h I E nn hS-L 1 

Pre-Idem, Bflo N frith Clark F trti tl. ilHeagq- 

M^uit-Pep uipBelnr 
^parh plugs. 117 W, Harrison, rhllflll fr. 

%V3 I J >F E R E Belle n— ^niiLri'G menu cuictb 
ami iirltetie E hree - rtil u r hictlui sell da »le^t. 
All r-H-4 1 ILUTU II 1 3 , fUUElGRLriNp i'dtJlIlS pla^TI, 

etc. Write f«r free nffer. suiiko'l. Biwh- 

I Ml, MbF3 

OO InEa wbalfsale (iUdlncu wilhtsut Invest- 
ment. Call on ftgftt vilih bl^jic-al Line ielF- 
lelllng counter display* ; Aspirin, rarur 
blades, baPdkerrhN'N. breathlrts, hMliehbld 
ceiumi, T9 different Items- Un lo liSr. Cfe 
nrolU for you. Klper Ifltiga urmcr esFary, 
Write fuf calling nmi plans, FitarfrEi-ai. 
Dept, M-X, IBSH S. Tnji, Cilir agg. ___ 

At'Tll Acpe^tiqry uluynun WMnLrJ hv tnun- 
(jEjiy-i ui Lf lo srll new staple auto nrresMCV to 
dealer*. jdbbin, Liberal <dlis;li. Froledvd 
EcirPun 1 . Wylie Ron 437, Spencer, Iowa. _ 

iJtKTRnri TOK^-SALKH^IK^ Herr i- n 
tried. perTtflHl emfllupe sealer and stamp 
mofytrhrr. One IMKlon rauJitenj ami seals. 
Fifty il inluule. KxcJusirf lerrltefl**- ite- 
talli 11.311, DeHUMCrititni tampti 1 n-n- <M- 
Jur. Mum 1 }' liiu'k guarantee. Kendall I’litU - 
batiy, Kan Jaflrer. X H t 

It A WLFHtII Men make cn- *1 im-aci, ^up- 
ply eversfitn} 1 huiJHchold neeeifiillei to Haw 
high * of fun Family u-er i. ArablLieqi 
MU can ttart making fi'« weekly ind nc>. 
H'o furnish otOTt Cling IpuL the car. Write 
iJiLrotHllulifty. UmrEilEli Co., Dwpt. f-A-Pl'il, 
Fr-e^rrfhrt.. 111. . 

SALLSMKX— Hell tutlefltofl s.VUtBBW, 
IdlKv rorjuriitHion. Hajtrs HyJtUBJ, L! H < 1 J - 1 1T3 
HlifltirbL, t'htfugn, 

SOMETHING Ncvt In nre FillitqUhliFri. 
R&d Comet AtdomlUri. Pniviil In U «l 51 Vr 
jP'ir'iFs. ExrMil vr ten Story. Low price opens 
CWtrtUiflKJi, Wrktq Itnl CtWIKTE- iH (..uniet 
BulhMPtf. Lit t Irian. Coin- ^ 

XAVill.l_\ Xame place— IVlilrlwIm! palter 1 

CiiFPp-Hn. ltETKtli4, 1 1 14 ] It J ■ !■ 1 ;i I najiLL a r rbiO- 

niltirn lllAled l^rortlllitf HtlPi 10 horims, n|- 
fires, ntorrfl,. puMk Isifel I ■! In tT 1 * - eld, 

l,arHC mJvincr C*iasn ill lens. 'iVrllc ; NflfllMlB, 
Urpt. T4 j_ l,owelL-_M aii, 

MKN Wanted. Sell 1 tolrtt No- erpeplepce 

net'e^^arv. Free Efeijlnli^, CpnnilfiltNt in ml- 
vanre. Free tics Willi iMrtl. Carroll .UEJ3> P 
Ftalljusls Au-imr r l>cp[. E r Drooklyn, 
N>w Y^rk. b 

SEXSUTinXAL Seller— Twctie pinL air- 
llpht. Witmltfil, hiulatn] ilarL pore able 
E»evcraifc fMlvf. itr^dfilor CP-, Cnlili^ldf e, 
Oh In. 

kaLT^hIIRN — O entiim> neon. outdooT ..kjuiilo 
f:ii e iltn $10.$^ any wyjtiIIpu-. nig eomroti- 
eIopj. Neon Spec laity Kaln Co.. Box IC50, 
|lreen^l]lE H H. C. 

100 DLADEH flflifl. Hbavipa rream He. 
T«mlLpasCe 4r. List 300 llecni flee. Ata>o P 
lllHnnnni], Ya. 

MAKE Hie none? i-lfailj. Blicli ifra»le 
eovrrolU, ahopniBta, pants. HhirtA. sumiiLer 
pulls. Adnnblnd on darfc. Fa^t ariitm. 
Flee OtiMU. StTOftf Mff. Cc, + ISVsl 

Bfflt- ^•■ | L Chlci i ao 

kTICK’ON tv Endow atm t«uen. QpCl% 
nTflrti. Free u mutes, Metallic to., 

K. Citric, f.'hlraae. 

FENNY Eiii'li, any steel Nap-lantlsbaliEe 
wLipiiGw Ac n tel 1cm. 1 .ti>n L 2 Free 

Lurking eqn | Eiment, Suutilei, n&'ord hmk- 
j nk offer* Altai Wbrlfs P <041 UbIbIcJ. 

HilrilQ. 

At La^cE 5 JO 00 day Ds^ivrGarMt?. Life 
nnd BCrldcnl proleeciDn nl oail. Net Insur- 
anep. Brneflts up lo $L000.1lO r Exnerleprg 
itpinect'-.sarj'. Hurry! Nats*. rut Aid H^Lety. 
ji^nt IL SprlnelS^jit, 111, 

?TEB T Sjwl'IoUv — fitelli every liLUtnri^ and 
prufe^iopit imn. Four llfi ebIfs dally pay 
weekly. Fd5 it limreil 51^20 In CEirce 
mnsidiin. liVrlle. I 7 , ]j ArmElJOPf d Fresi- 

.[ErnT, nrnL FM P Alflldte. Ate 

FtTLL Hiurps or bnNi*a— Srte^nti .^harpp-n a 
tfl, gn Llehten, r.iri-r blldn, aspirin, 
lir^-alh STum. i^rwjjng la\;U3ve. BfUirsIre tope, 
p*H"h d hindkerchlt-fH,, podlablns r Lochs, -Ilim’ 
luces, many others. a \i traffic c 1 tlrpl n v - , 

CaiWH free, ^upirbi C*., ss-3flt5 P iiaitl- 

mqre, M4 

fiTVE Fronts — U p 19 wcfkt}' ?.lfl0 OOfl 

PHnehhcknrd Arm IPSiQUm-es new m Invest ► 
nsap! ptitt. iUrlLitfr K*8. 4J2C 

RireitflwouJ, Chicago. 



HELP WANTED 



Kahn %*.m Eitily ihIkIs^ luu^mioriM in 
Deliiirn h|h 4+ nE tic. We bOf Crnpi. Uiiuian" 
L'cti motctlflld fiirnlrhui] DiJurlc^s loti hud 
Ito- k fl oe. United. ittijb-AN LlnuoLn A«n«e. 

dilmijOL 

Blir _M o c 1 1 1 , j 1 •living lliu^btci^tnj. C 1 1 liar. 
Idte jalii ri'3 , H.f.i i 1 i i L Lt-H fLimlsbcd. Free Inmk, 
l[u>-tirilMIIL HiToaulA AaaWlwU-LP. lijl-NIE 

N. ClBrtff, Chicago. 

IF'iffil VfuKt n tt^ruterful mipuilonltj lo 

make jui a opertLllnc i "Ne lnhuorluKMl 

s*li3tii Kl send me A'aur riauic inim cilia crly. 
Itruml-n^w bleu. No ^xperltm^ requIrerL 

nrJtfl Hjillek fer iltlalll, Albert Alllla d 4543 

MpnpnGinb. Cine! nna.Cj.j_ O 

€A^H Paid for Eml It* retire , Jrteti'l*. t^cc 
SlpjoMr iMM'Inv VdVcTtteemtnt tm Lia^c II A. 

CA rtTTI — iTfl^thvr I ni common weeds, IH- 
tilH 1 be l culm. International Acency. Cln* 
■MniiqM- 

NittXLY In inuFhrun^iL V.{\ lu f-Ti or 
more m ' 1 1'. iy , growing in eclljr^. cwllbij lld- 
Jngs. lifidy hilikrL IV e in^trucl you, 

U-wklct ami part leu Li free. Adanac- Mush- 

rriom Company, DcelL I U,, TujuIi 1» 111, Cap* 

ada. 

MEXT»=5iSS3 rorn md tefloiTs remu^er 
will bultd you u sLcady rtpeit triJSlnL'i-s, Seiul 
today for iwcx - kel* 3 1 zc ItIm] oillfll. Tbc Mo-*i 
Com pan j. 41 Seirle Bldg., KLKhcsIer. N. V. 



SHORT STORIES 



RHOHT 8lnrl«i mh«d. lypcw rlUen r usar* 
keted Write far delulJ-fl HiJrsli HfrvJce, 
Ho* P-lOlfc HnrrJfiburg,. Peproi. 



EDUCATIONAL AND INSTRUCTION 



i MKN Wanted — Tn learn machlnlEl trade 
t!Md 1 n>l die making, aitaiualte sctcw ifln- 
rblnr. tJet an actual ivork. Km* 

dr-.rincnl help. Start new, Days— evenings, 
1'rlLe for free beak. Aliled l?rt&w Mudslne 
rn.. i.lm J^aNr HI ■ tUlraen, 

W AN T K 1 1 I m islflII airly, eli i 1 11 - w ium n 1 . iTT^ 
II H d qualify hr uuicrrum'iit Jcjbs r 

rediimenre 11(13*1171 month. Cbnimub *ilaci ■ 
lien. V uluaijJf 1 inf^irinatiDn by our civil 
Iser-ifF expert,. matlLd free. Write itemenCi 
Sn-lTuellon litirteuj 1U1 + EL Louta. Ma. + 
jodiyl __ 

H ni'h-caEj upiicncuniiy iq Iwn uHuaturr 
nf piling. New hscUicmI nf iri-trurtJon <.ur* 

PiLi&c-i any tiling |cl. KqLiLaEcni lo ai'tual 
shop Instruelfcan. Heal armilUife^ to pfartlce 
OH- InfflcnLdtlcin free, Trouiililon AnnHEUte 
W ark*. Aurora, Mn. 

HO-MK Htudy Cannes liulltdlbg Detree^ 
Chetntetiift law: piyr-helDKy; theology; edu- 
cation; JourmiUfm; business; many oLbcrs. 
Mr K InrcWE^^nra ^T'nliierdty. Chlrmaa. 

1IOVJK Mahers — Sire money. Rend _ for 
pEtspul un, NEr orlH'l-l - S i-.ir 1 =n . \ 1 1 1 ' ■ ■ « . I 

KAHN Wblle Icamlnir— Men, wotutn, Tour 
own cteaninRh prcAslnE 1 liuiEnesi.. Kbst borne 
irnlnlng. Dm (Hilflt. Write Busirto-is Onn^ 
mhlp IwillUitei. 4^* B, 7Pth rblr-juro, 

HKL03IK An tTE^ri arUbtiictLrlftnr Frcd- 
erb k A. Smith. 211E1 HmalEey Court. Chi- 
CjJCov 

WANTED 1 Jllen-womi'n, Ik-Au. Qualirr 
far ruitilriuliutLS sro'- trr.incpr joljf. FEutt 
SI HI Ml ■ 1 1 71, On month. List pcaitliFni free. 
W'rlie today. Frank tin In^lltulc, Dept. D-*. 
Rat heater, \. Y. 

BOOK111MDLXO TaoKht by mnll. For In- 
farm at ion wt 1 1 p llnrllcyj lr.n Matour Atr.* 
llLdlerllte, S~. J. 

COMPLETE IJcte^llte tmtnLng course,, 
twelve les K ons 51H. Eaay paysncnli. Write, 
fi.nnrr agent flnllu-'l HlalL-4 au^ret service, 
Ao^eph KaTinnch. PM-g4, Tiohcikep, N 1- 

IhHJBLR Entry bugkkeii ping boon 

i\ s i h k rji : r pi si!' lymeid 1 to 1 m rinio nt ; ( nllpln- 
jnsaA. 1 InltmallonAl Dookkretdng lint Hole 
— I ti jr fiel d. Mn. 

1 1 I>TKL 1"«- 1. ■ Mi nr lft c*. t : - S ...1 - 

Mn. In- Cruet Jons, Lee In*(.jCutO. llrawer 
tTHfl. Bo-itnn. 

I ■ E.lU.N To writ I‘ efferUve Kales Setter*, 
'il ■ 1 * ons fiiur^t $*\ (H). Write Far liaohECl. 

Fv ii n Jiilsnson,. H£l .B- Market r rhiraao. 

LEAltN CtLlrutiody.. Carnplrt-a course tot 
enrreRpnm tenet, Kvcni Fo<it I Jilt, MontEWI- 
etv. -ttn. 

r 8. GOVERNMENT PosItkmB. HTDil- 
yifluO and up a y*-ur. Let mir cxnert t former 
no 1 anvnefvt examiner i pn-p 4 re you r^f a |k*- 
billon in the nUiwjiy nut! sH-rMrr. njiit mr- 
rler. past nfllfa, s-uitoirii and idlu-r braprbea. 
Write tediry For Free fonektet. DepL !3 d Pat- 
tffFmri behoof, R<^he^te?. N p , T. _ 

EARN Maney lvhKEe I earn Ena watch repatr- 
Inff at home. M cittern — fljftElrcal SJ slejii, CrO>( 
WAlch repnirer^ always EU ctetrtaPd and earn 
un to STS tm’-kly. Wte™iiln Frhoni of 
Wqt-rb RepaltLEiK. I'.' 1 '1 IE ^lasori. MHur nuked. 
W + iscari3lau 



WOOD Twttinjr nn the lathe, Hutu lo- 
tLTrflllnir and fa iflUii tJ m ■ Ht'nd fOJ \k 'PEte 

hf Mil ten IVabters Course in wood turn- 
ip 1 :. It gilts you quickly a f sup Erie Mastery 
of Ibis manual irL 2411 * rugus. Cloth. 141 
platen. Send G. tl l>- I 'ay boiltdan u-fEre 
1 1.50 kP-S sluall jiiiuuhI pw;U$e upon ild- 
livery, Foj -titer Alee, hanlfd Fresd, lloaiu ^tl l 2 J 
ioo K, UiilaTiif SL. CJikagt*, J1L 



PRINTING. MULTIGRAPH | NO 
AND MIMEOGRAPHING 



ENGR-CVTTLE Frlfltlag, Lowest poniLlfl 
prlr*^, Ha.piple8 frer. Sunko, A l uha w k. N. Y. 

230 EX V ELOPES, 2jU LelUrlleiils. V2.S5. 
ArnoLiJ'y* i>2<e E. >terthweit s WgaliLngt-on, 
11. C. 

hTATIDNXRY. Circular*, rhorki. 1 -lit :- 
tear, Euigaalm binding, photo-cpgra^ing, 
FommerFlal Fle^l, lliUUt, Ohio. 

BETTER Grade prim Inf. re** unable prided. 
Free samnEe-; j>rmom i< Iteets, l.eimla. N. J T 

imo BUBINEHH Cards, cird «(*, |L 90. 
Miller. Ptiitfif. Amfhlar, Fa. 

IntKi ATTRACTIVE Knifing Hips, |:J .Dd; 
prepaid. Orrularn, lellerhradl. emeliHien. 

Pi.ifltcai d v— 52 . B3. l H ond; 5 H OOP. ta.ll3. Skm- 
lilen. HMhl[>rlnt, ila rTteopljurir. Vq, 

CARDS 11.4(1. BlUheanSs $t.Q0. Anything 
prlnleil, X IJ u . I r uE I Dili. UrmE^uv, S211 Tlur* 
on. ChieagD- 



PRINTING OUTFITS AND SUPPLIES 



BKBTTLT Ftcs^ci. AM?e ilsfr wanted. 
Sc eli L 4anp, Exrhange L» - j , teHJ K j ■ L MilIel. 
^IfTliteP. Copp- 

PRINT Your own cards, F.Latiunem cir* 
eutars. advtrEiiEng. etc, Hgie money, Ea^r 
rutei fumbled. Print for otbtr?, tilie pnjr- 
Its. slunter EifFfij. I3.DP; ]oh iirp*-r<, SIT: 
rmwar, SMEL Wrlta fet FrrO fat plus; nmi full 
InfriTiuitlon- KeKey Co., Y * 1 i „ Meiiikn. 
Cunwentli-m. ^ 

3'SKD Type li<irt;n Jiu. preitei. EenJ Ktsmp. 
llux I3 P CamhrEdge P Mbei, 

PRINT Your oiifl dlifU 3 Sr ! :. ■ctiLdlOEKB. 

with term t* 111 mlt iifP’-i dv«[lnS ffrsS tliaii il,UH. 
IllUilraled 1 11 it ructions Hte. Carl Eduuisl, 
Odrsra, MEnn. 

NEW Tin id- f'-«nl- CatUbtf dhua, Ji4- 
tMngi Tyi'B i.V. JgrkjtKn. Mteh, 

TTi'PE, Ink. etc. G-V Supply Co,, Box 
IU72, □sllai. Tti. 

FR[N TING'S HulllL — I'li--^. i-m - 14 1 1 1 ■ l L*i-3 
type DOrrlElBfL Send Tallin for falklug, 
Mortel Fre^s. York, a'tima. 



TYPEWRITERS 



TV P EWB1T KRH 1 4. il 9 . 99 Ad-lew, 

reg liters, mlmeOgraohs. Witrlirs ll.-lift-lfi. M 
Knights. 1117 OIItFi HI. Louis, Mu. 



DUPLICATORS AND DEVICES 



HTENC1L l.iuplirftEor— Anyona dan makel 
Particular* free, lisp Id Dupllcalnr Service, 
K.iH.LriUvlUe. IU, ^ 

“BUFLiaiAPU HLfbCl] duplicalDf l-I.QO, 
Also plan* and rails. Detail! for dtampu 
tEdineler PU., LlMda Avt. P OsalnLng, X'. Y, 

MAKE Your duplfiealee IL T)! feet ton* SI. 
LiLiicen.iti-lij. il?3 Wihiul. Uuft'alu. N. Y, 

1H J’l.li ' VI1NG >1 , t.i $11 Y 

RaEnrv steneiT, 1 lav corn n<i ill Jon, tidal In film. 
Mh >41 ceinplece line IrL Atntriea. Photo- Lltho 
folder free, PltCsbUrgb Typewriter SunuB', 
Hu He H7T P PUlfbUrtrh. Pa. 



CUM MED LA DELS 



PHt N'T KU Naur?, hrjslneqi, a>ldre^ itlfk^ 
ers, rm -2 l,UOQ*l(te t ILDll. W«Lh], 

Yalhaflu. X. Y". 



3 .mm PRINTED ■ Name, lau-lnnsE. address 
59e. JBH Company^ [leg on, ITul.vake, Massi, 



RUBBER STAMPS 



liKD-llllBIlElt, S Lines Z5c; 3 tines 35e. 

FehEbera, 921 , FimilU, LaProisc, W'ls. 

N'AME^ AiMrfflr. 2 lines Hie: D lines 

^IjC. Htgwp IVurki, A ti I>I3 rEl. Nehf. 

MAKE ltui3?brr stflmp.i-! Ea^y r profit nhEcf 
IfirtlmfE bins 2 dime* [co-in P.O. Box 2H, 
(Bcjh. Al Portland, Arkansaa. 



HOME WORKSHOP 



SELECTED Bird wood remnants. 3 lost! Y 
mahogany, wahujt. map] a, hlrrb Farty 
Punnite in lie- 1 |l O'l F:i! l-if :; r 1 1m 1 gunnmleetL 
Champ leti. 2T93 N. Nonllca, Ohiraru, 



POPULAR MECHANICS ADVERTISING SECTION 



27 A 



DUO-FLEX Rfreds: fof clarinet*. and sas- 
ophtme* eliminate your teg d trdBbltfl. Write 
for elmuJar, Dun-Flei Heeds. 120-1 lit Ave., 

Evansville. Inri. 

■ WHITE Its ! P-aprna, melodtca. Amai- 
ijjii-r opportunity. HlibblLv, Dl, 2101 Key- 
stone, i’lileAiffh, 

S 1 l,\t ! WB ITER tf— F rote >s Iona I plan, Ed- 
ward Madden, 1017 Danforth, ByntUflfrj 
N m.v Y cirR. 

SofjQ VViiter* r send for our ' “Publish- 
ing AgiMmL/' McKinley MufcLc Printers,. 

ir»ai e. as ih st., iMi-JK O L __ 

.MUSICIANS. Orchestras, dfcaJsr*. pub- 
lishers. 1Wl h S mfrsl |>oputar waltz ballads; 
Little Ruth Lee, Belie Clarice, Joe add Joan. 



PATENT ATTORNEYS 



INVENTORS Send sketch of patent or 
trade mark for free pictim inary advice. F. R. 
EliLTrUan. Patent Lawyer r Member liar Fu- 
ntunc Court, United States, Woodward 
Building,, IVashi n Eton.. I>, C. 

WHAT Td Indent. List of mri^d inven- 
tions sent free uzi request. Lev Our legal 
fot ill for recording proof c-f invention. Write 
W. T, Greene, &ift Barrister RuJldinsr. 
WauhlnjtDn. D, C. 

^XfEKTTfM Idfifl. Other ntm hi re reiil 

end, prafltod by cmr free hook. "How t& Gb- 
f a In a Patent.” Fully Ciplains many Inter- 
H 1 ■■tin e unit! Lsi to inventors and Illustrate a 
important tneehartir-aS and clerical nrinet- 
plis. With been wo &lm send free “Record 
of Invention" form. Prompt service, re&snn- 
able fcea, dofurmi payments, thirtj-Chfc yean 
cipcrience. Avoid risk of delay. Write irrt- 
m i; 1 1 Lately to: Vldqr J. Ksans & Co. F HerI?- 
tered Patent Attorneys G45-G. Victor Build - 

Inti. WaEhiftfften. 1L 0. 

PATENTS — Bail! Ideas may have large 
eoEmntrriaS pMlhll Itl h. Write Immediately 
lor information OP how tu pvO'eed and “ ' Kec- 
oi-d of Invent ion 1 1 form. Delay* are dariBitt- 
oU b in patent matters. Clarence A. O' H Hen,. 
jj* fc _r__ A_ da mi Ru 1 id in f. Washlncign. D. C, 
PATE N T~ Lawy er— Form e-rly principal ei- 
airliner In patent oHIto. tfat JsT-iieUoti jmtdn* 
twi, Chari es Hadcn. lOfll N Street. Wash- 
ing! on, P. C. 

LNVEMOH^ May now atiarkct practical 
new id ea* beirfra patent tng- For Informal Ion r 
write Chartered Institute. &. L it RairLurer 

Bu s ldin g,_w Eshlrmton. D. C. 

ESTABLISHED ISM. MlLu 15. Stevens 
Company n Free booklet. Pulrnts. Trade 
markL ConiTisrhts. Offlccfi; Monadnock 
THoric. Chieapo; American Security DulUlirig, 

Well ington.. P, 0, 

PATENTM^Pnctwr «ervtre for mamirac- 
tiirrrs and Indh ldual iriwnluTS. EeI a bl Lslied 
1 k9 >. Preliminary advine five. Ree;onahle 
rhaiBes. CmisuLl Chafidl^e * Chandl?e. FaP 
ent Attemeya h ELOS F. Street, Washington, 
T>. C. _. 



INVENTIONS Wanted — P* I anted, unptt- 
entc.il. If you have an Idea for isle write- 
Hartley's. Inc., Bus: BSS-E, Bancor. Maine. 



FOR INVENTORS 



RELIABLE Organization can market trier- 
fitoriou-B Inwatlem. Senrl narilcylar?, pJwtc™ 
era|>hi F atimped reply en velojic. Boom 302, 

K-lfi XVahasli Avt,. ClilniEo 

M A N'UF ACTU It Kits fttviywimt ifik nev 
JruentlcEU to irnproya the.tr nrodurL. 1,1 si of 
wanted imentions sent fret &n request. U^o 
ou t legal form for recmrillng nroof ef Inven- 
tion. Write- W_ T, CreciLO, 314 Barrister 

Bulhllne. Wa^hluBtnn, D. C, 

PATENT Veur Idea. Ullirr men hate read 
and inrohted hy uur free hook, "How to Ob- 
tain a Patent,” Fully es plains many intcr- 
c Fling rkdnts t* inventors nnd uludrau* 
tm pur Lnnt incrhiEnlral And -0 1 ci. 1 1 r | rn 1 Urine J- 
pies. With iNook we also Et'nd free '^Record 
ef Invention” form, FgpampE F?er?Iee. rcaaan- 
ahle fee*, defenred p*ym^rH*. thirty- fit e yean 
tfxiserlence. Avoid risk of delay. Write im* 
tned lately to: Victor J. Evans ct Co., lieeh* 
U'rcd Patent Attorneys. tini-G Victor .if u I Let- 
in s;, W'ashlnctnn. I). jjL 
INVENTORS Wanting to realize on new 
ideas before netentlaaF. write Chartered ln- 
Earriater IluU-dine. W'aHSitnKton, 

D. C. 

FATE NTS — Sari *1 1 Ideaa may have Large 
rontmerrlal nossibllitica. Write imin ed lately 
for JnfoMnaclon on hc>w tn tiroceed and H “Rec- 
ord or Jiaveritkon” font). Delays are Llunget- 
cm*! in p-n ttnt mailer?. Clarence A, O'Brien# 
5JUC A d a in n _ Hull d I ng.JtV ash fin^t dci ; _ 1L 
INVENTORS-- Ideas developed Into prar- 
licsl inventions ami working niorielH hulll. 
Ktolrkal pmhl«» Mired. o-rfeei 

and emftd«ntltE aerrlce. Reo-Foul Hnrlcww- 
Eng Co. , lantf E. Hdrtittuenl St., Haiti mure, 

Maryland . 

OET Your own patent; Legal Manhs, full 
imtruri inn.i 51. A. Barton, Stanley 

Terr.. Chleign. 

INVENTIONS Protenteil, beKefti t p sold. 
Mudel rucking. Win. RoblcisuiE, In^Cnttir 
Mfcr.. Foil cl du Lac. Wla, 

SEND Dime, Hat of needed Inrentidna. 
MadlHon, Pawliirkcl, R, I. 

INVENTORS: "Making Intent Ions Pay/' 

mzr ^"2 -ti age IlluRlrHlrdi liooh. mailed upon 
receipt of 3c pn^logi:. Cfe.^renE Tool Com- 
E^any, 1>epl t 7., Cinrlnnatl., Ohio. 

INVENTOR'S T'olrerflal Eduealor: con- 

lAim 9hu mechnrtJffll nioMpnaents: ->0 det- 
pet-ual pmNons; lfltHmet]«n un pr^-utlri-g nod 
BeTling patent* nnd ye-1 erl lns, r an :i Homey, 
etc. SucKcita new idea?. Price 11.00 post- 
paid In. IT. S, A, Address Albert E. Dietrich, 
GiJ2R Ouray R I Washington, I>. C, 

COPY Of any patent sent for Jl.tHE 
It. Dun-h r ODS F St., W r aahlna?Dn, D. C. 



FOR THE HOME 



REAL Fireplace inatruetlnna, blue print b 
Tfc* Romeo Roberta, JUydham# Mass r 



TOBACCO 



SURAC— Tho wonder smoking tfil>acro. 
bUodinr Virginia gruwn tiold Leaf, Burley 
and Turkish tobaccos. 3 Hib, II. in ptwlptlri, 
Belmunl Fa d i!^, IUis 44 r Chatham. Va, 

REAL Northern grown leal lohareo. l*«rwc 
trial package cunLaLninF d kinds 5 l.ftf!. 
Fermers K ichanga, EdBHiDti, Wla, 

LOtlfi! GoS 3 &ld mellow cmuklng or chew- 
ing, the- pounds StJC, And guaranteed. 

RtTervtew Plan! at ton* CattnSfeKWe, Tt-nn, 



MINERALS (SEMI) PRECIOUS STONES 



UNCUT AKfiles- Price list 5e. Kdwsrd 
Pm.it b. Bus ^9b, Fonyth. aiunt- 



(iUN&. FISHING TACKLE AND 
SPORTING ROODS 



AQENT& Wanted. Brand new tish lure. 
Patented. UncLfc Sam's FHh Lure C*., GS24 
W. North Ave,, Milwaukee, Wli. Send 75c 

for flanipl£, 

NEW i'iMkt-r SMea[Hin 10c I Kill* gaiue-E 
Blue 5lecl. Maple grip. 11 Inst rated litera- 

ture fur stamp. Orant HportgucK^, IfoX To-M. 

iletmit, Vflrli. 

— OLUWlNO New night ttahlng ball I Make, 
m* f sell! Instructions 2tia (co!n)> Interna- 
tional Agervry, Clheinriati. 



OPTICAL GOODS 



ULTRA- LKJCR Pnctfe* miCTPRenne 300X 
nutnl^niitlbn f^n0,0[R} ir ess) fttic postpaid. 
25UX ^fle, PDeLgor, Milton, Fa. 



RAZORS AND BLADES 



EFFICIENT Razor blade resharpening i c 
fficfr. Petler Wetter-uuist. Rfri'HFiiyd III- 
IL\ZOU llladoa 1c each. Urdt*r *ny quan- 
tity., New double edge blue blades. Money 
back gimahtee. Send lodsy. Add 5c for 
mi 111 ins. No atirap* tdea-%e. llept- T, Garden 
tf-ii Leu Ca» Dcra 130. Dcs Mu I nes. Ion a. 



ANTIQUES, WAR RELICS AND 
INDIAN GOODS 



INDIAN Relic*:. RturJwork Polna, Curies, 
Calalcsua and arfliw, $e. Vcram Leiuley, 

NPTthhrarH. , h, Kahr. 

SEND -Ic Fat Ana new list Indian f^ltrs, 
antique drcairm^. F* E, Ellis, Wohllef Cl rust's, 

Mbwirl. 

WaNTJTB <JLlL f rearms" PttKlibg fully. 
George ^mnuLs, I0G Ciesnunt, San FcaiieiBCd, 
UaUfnniLa. 



LEATHER 



LE ATI1 E RCR AFT tf ME N— Wr lit f&r f m 
instruction hhccL and price list uf leather. 
IqoB. ete. Send 5c for fasup-te cardE. Ad- 
dress Wilder & Company,, DepL. M, ID38 
Crn*by St., CbJrago, HI. 



FIELD GLASSES. TELESCOPES 
AMD MICROSCOPES 



riflOX MICROSCOPE (3.95, QoX telescope 
(l.tfA. America's lotycBt prie^s. Catalogu^- 
Frce^ BrnwikHeopc Co,. J46 Fifth Ava. , New 
York. 



MINERALS, PRECIOUS STONES 



LEARN To Tccasnlze mineral a. It may 
mean your fortune. Harks and Minerals Mag- 
azine will n.-*lst you. Issued monthly. $LjM 
a year: foreign $1.25; sample ropy llie, 
Horku and Mineral 9. Dept, F. FeeksklU. 
New York, 



MUSIC AND MUSICAL INSTRUMENTS 



NEW Deal, W r r±to Sequoia SfingrlteTH 

Service, Sherman Draneh, Lo?i A narks, 
Californ ia. _ 

WANTED: DrlKlnal potm's, aonjes. MMM 
piilillFhr rs. tfhnlpd IE iaj j r|l n £ ■ Vorllati I PrC. 

POEMS Wanted. Work gcifirimteJ., We 
publish. Great Eastern Sena Bureau. Dept. 

87, Thomaslbn. ~Mp l ^ 

STSONG W R ITI NQ($. Good money Eh Inc 
Hi trie fruhl *ong$ cEtreufth; talking pictures, 
radio, phone graph, mu-in publtHhers. M Hlt” 
flrilert fevbe r nr range. eDinimse music to 

your lyrlVs* Ivrii 1 * to your music. Wo submit 
to studios and other markets. Free reading, 
^eftd for booklet. . Unirerflal Son?: Rerrlce. 
C71 ^Ifjcr Bldg., Hotly weed. Calif. 



PATENTS. Instruction.- j, 1Jqw Lu Eslab- 
II Kh V*ut RlyhtH" 1 and form, "Evidence of 
CttiMatlon 1 ' — sent fr^et ijaneaster. All wine 
& Rflounel, ’III Bowen BulEdlu^, Waihint- 
lon. D. C. 

PATENTS Procured: trade marks; regl^- 
icred--- preliminary advice fum lilted wltlmut 
charge. Booklet anil form fur diaelosing 
Idea free, mine L. 3-Lcl'aUiran, 7 mi* A In- 
tes-natlonal D_1dg.._ W aa_hl n alon. T >. C. 

PATENTS, Booklet free. Ilia heat refer- 
ences. Heat results. PromplncfiE 
Wat^im E. Celem^n, Palent Lawyer, 72-1 
N i n l h tft.. Washington, D, C. 

■INVENTORY Guide."" valuable Infor- 
mation free. Frank Ledermann, Reglatered 
Altoi ii i'.v - T’ n« Inc c r, B20 I iroa djvn y. New York. 

I*. F, RANDOLPH. M-U Vidor Build- 
ing, W'aalilngton, D. C- Low coeI. Boisk 
anrl. I nformat Ion free, 

A NbW Df4l Fbr Iili eh torsi. Patent at- 
torney. development ChglHH, Hnd live haIcb 
" service ctwnblnedl Aferagc attorney's charge 
^r.fl.nn; searches t~ *.00; Iratk- marks 
wpyrlghlB $fi.OO. J. J. O'Bjicn, Patent At- 
Torner- Engineer, II eg. IQflfl. luS \V. -1 2nd 
St,._Nenr York C1U. 

PATENTS: Prompt pefiona! serif See at 

lowest eost. Ralph Hupeh, T'itent Lawyer. 

F tit.. Wanhlojilon, D. C. 



INVENTIONS WANTED 



WANTED: New products, to manuFactufe 

on royalty IjcfIe. Equipped for production 
of Li,: lit maeblnery and metal Btamping^. 
Fort Dearhorn THfg, Oo. H Sterling, 111. 

WANTED — On royally basU only — fiooc! 
[mlentCLE householi.1 <>tr offlfe St ^1. rrcfcrahly 
to retail for II or k?is. Send Miudel If tm- 
nlblr, State rtiftnwfaniurihp E-ust. ArinslruriKp 
P. O. ILaat API. Mtfhiif, Ala. 

PM ALL Inventions. wgrtl«r|, ^Unley Hull, 
7S2fl Euclid Avenue, Cleveland, Ohio. 



PATENTS FOR SALE 



UNIQFE Lawn ap-rlnkler; autoirialically 
jshuts off and coneoala Its-elf. Evenly waters 
a rctfuLaled rect angular area. Ralph Burk- 
Tiarl. 375?! fnrUnn. t^nelnruilf ■ O. „ 

OUTRIGHT Or royally. "Handy- Dandy” 
hnok hanger, Patent ^endhn^. H-mafJ arllclo; 
lilk demand. Karl Oolw, il(G Fourteenth 
Avenue. Oakland. Calif. 

PROMISING Inventions to manufac- 
ture. List free to imtnufiicturcnl ; others <ii'_ 
t'harlcrt'd Institute, 555 Blirlater Building, 
IVashlngten, D. T. 

COMBINATION Kllelien chair, step] adder. 
Ironing i*oarrt tnd drawer. 
eyr-k St . . jlntwik lyn, N. Y. 

OUTRIGHT Or royalty, new aennationi! 
"rouQtain comb" for hcauty n*r|ur ana norm 
Use. P. Fo'tajt. ll^l No-. Wood &t,, Chti-am>. 

FOR S'sle — Folding scat. Con carry In 
pocket. Neat., strong, light. Sales iw^lbly 
mlllloni, LchSi £U3 Warren St., Flint, 
MLehlifan. 



BRONZE TABLETS 



BRONZE Ta-btelH, hardware, desk nl^^ 
wall plater, ■grat'c m^rkeril. 

Bronze, bras? anil Aluminum CE/Iing. Wand* 
key I'ultem & Foundry Co, h A^ders-on, I ml. 



ELECTRICAL EXPERIMENTS 



EDUCATIONAL, Fntvrttlninf. Eleetrlnl 

lfcburalwy eirierlinentai kit^. sSite&n valu- 
ahle piecftB, gl.ail. Seven piece kits, tl.ffl. 
Hand driven n.c. ge neiatnr^. 51c. MEcro- 
hnnea. 4le. Deteftflnhbne klin. $L7t. Etc, 
nstrueUons with til. No toy* l Western 
$:iertrle. KellmR, (M^erg-Cirlion «auast> 
fijulpment) . Jewell mfltn. Ilargflin bulle- 
tin, Stiiinp. Kn^ineering Pen - Lee CMhnany, 
3722 "A" Street* Lincoln, Nebr, 
























28A 



POPULAR MECHANICS ADVERTISING SECTION 



ALUMINUM CASTINGS 



MAKE Tm r Own "v putluy* rmni our 
alutukfflULi CiSline^. Price Itlt free. Xcls 
Jrnhrn, MlhALirp L Nfljf, 

MODELS AND MODEL SUPPLIES 

ClAHOLlNE Ilrltefl model airplane*, honU, 
supplies. Rpelftratittn* tor, Mtfruirtr aL 

llUl/i Augusta, ihtraio. 

BUBuSe Fuu'ertd PiOdel ilrbiUM^. S 
Ss.p. 11! or. s amLlne Pilot or tutu* IS 10 prop, 
4i;i2 “ r. p.itL. Miniature Ignition and HUii^hi- -. 
Chlllbg tlr ■‘fjilrt, LqitLreL 73 j Proapwt 
rin ^. BTwKliH. N. T, 

BlllU Model TUtiifiSr Send TIP -1 JliL[t fu* 

cal u foe. The Wltfob Co.- Hrlttol, Conn, 
lHh" Model inakiit. The wcmilnc for tho*t 
Into 1 f: ►:■• l rn building inudol r ,i .Lima ib. Imati, 
<- nfltifi. Hum] |'i cent* fur copy, SIi*li-l- 
maker Carp., 33UP West 34 street. New 

Tort, y. v. _ 

'flit Bluff of gisodlne I m3 hteaw ftl- 
dints. Boilon. blowlamps. *end 1 "r Eu 
Anton Tlntiiba^ 212 Prke St.*, Ealiwny* 
New Jingy. 

SHIP And yath% mode! tittingi. Semi l no 
(Calls? for forty page Illustrated catalog. 
A- J. Fluhtr, 10024 El with Am. Royal 

fljlt, Ml rli 

ji U.\ Uoari and model: inpiilltsL St 1 ] i-:1 
tor c*t»]og. Tile Plan* ALckSel Watts, T in- 
to Park, Hi- 

PATKXTiJ. Low mu i m llmik and In f orm j - 
lion fre*. L. F, RindQlph* 002-0 Victor 

llulMlna, Waithmatnn. O. 

M DULLS — Tour idti± developed Inin p-rae- 
t .1 rii l u’lAlllSstf Ulrjdi-3*, ?A\ Jflifl' tll-rci »h!u] 
siper Eent-e : th>oiui|iti|| of isllitied ruiLniDers. 
Confidential service otm ranted. Han It T?rEr- 
fcwei- pdfltlff tor 33-titW hunk— 

“Mnlfiliff iiivetiL Iimi'e Iky." Cff'i-ejlt TooJ 
Cornua ny, DtpL V. C Ent J one t J . Ohio. 

M AN U FACTU R IN G 



CHICAGO Umnuf&ctiirEr of leaf springi 
l:ni aril fable- capacity for producl Ion nf other 

a tec I ivttola#* plant ftquippoii far punching, 
toi-mlnsr hoi or cold. heat treating, grinding, 
Bsafcrjibling, elf- Get our price* by mull 
onlc. Adve rt k cr, 7411 P iAk Pi., Chh-flno. 

LM’E.MJt/NS IkiiiLFirmircl In iny ciuilp- 
t!ty tl |nw mat, ^iQiisnle^. dkl-. tnadelfej 
*Xr. KsEJriiatei onii fref catikE. Credent 

Qj>, ln*nt. X*. Olnplnwatl. I'MHo. 

.mj:Tal a ri I i* h- i doveiqpcii tiiT mimific^ 
Hired. M-biJ-i | I tnflkinB. Krisflonihli nrl-p 

■nil flr*l rtas^ trortanaiMhip. w. F, Mrytt 

GoiatMtnr^ Bodforrf, rfnllann, 



ELICTW1 CAL 



BUILD VntiF nwn fnrtfi. 2il Inrh aluminum 
imiuelJow for aeitmlana fan.i in.^v !-= 1 1 3 1 1 1 1. '-.s 
c^Elf^L- Mlthdel Electric Ca. k Fort WorLU. 



WELDING AND SQLPEIONG 



WHITE For prllfeR on rchuitl mil nt'ir 
brntlnd anri ivelilief! CHtUIla,. Superlar Osy 

<~!oip ip ni tr. lint .KEI, lliiJiilllfi^, 

SmVi>LHlNG Ami Mvenllnfi JJLi-aiNfl.Lv tins 
farntuljs, elr. Llcdl Einn.lbdelt fnr *inat#iir 
iiu! njeehanlr, F]?k- pofltpfliiL TerhuLrji3 I p uk- 
||-hers r 1711 Tnimppnil Ate., New York. 

AKc-WKUmxo e pile aii !i,ori h WFii fl'THi- 
ers. Lmrow. W. War- 

rt'n. |Jh rnil . 

DOfOKHTBATiMiS, Kli^lrk an: volilw. 
Motfo^'Mvintf prlcet. Used i»v IN FiT\em- 
nurd Trial ami lerma ^uamnLccd, Hobart 
Wtd. lt-ry M -SL Trny, Olilu __ 

OX Y A 0 KfThKSk U( Ldin n cuju I pmcnl 

Rc^ulaEnla, Uurrhci repaired. 1 nsTnu'E-l iflrt 

linah. [itrskftEd, Upeptl receipt nf $.7^. Wclil- 
cn Supply & ^Ifd- ru. h rincinnatl. Ohio. 



MACHINERY, TOOLS AND SUPPLIES 



Nl-IW Wood Boll d vtmr mn in 

ha.[f dar fnr kss then Flam and in- 

tlructlnnH fl.QO. licit romp^tUlmi. Make 
Ijlfscr Onr i-f the-e cririaeiE 

J-iLOniMLU la?t yrar En «nr mvn dinr*-. Ulilfr* 
hall Co., 1111 Hmilh Hcnder-un. FL Worth, 

Tfltar ^ 

IIAHD Td pid iUpIilirs; hardware 1 E^alf^ 
pi at nit I autonmtJrei piFU: uiL*.Syet motor’ J 
puiupil Erara. Sew cajuliEnat top lalilcrljui 
Inm anrl blowtorrh HiarE, fiop^ re- 

verie swltcli t-t -"a rutalna I ih'. SicfiikSt 

Bjf.iLC rhiUTfalrrl I'hkak-P 

MUGAlXS, IliMiHitMtrator*. tlcrlrlr i It 
ffddfin. ftUHanl^cl. Liu djys trial «nd terrna, 
WrlTc Kvn'y KijUlpment, ltuS Tioy r 

pm, 

N k W CirniJl honch litlu?. HTsTi 

flnjp a G^'PChil El^ trLe nvr welder. No, flu 
Huld e-Yl 3 n Hu r grinder HlHI.ML AH $\ze* 
and lyriu!- of inacLiihc lnn]^ L ^rhd Utt fusa- 
1oiE. Tcrui Id ault. Ciin'lnnatl HiirEtlrLL'r? 
.t |i Lily Col* 27 \\. ^:l-.I St.. CLnciJiiiaif^. O. 



SUFiVfiVING tNSfHUMENTB 



CrARANTKED Factory rebuilt I rand! 1 
rum I ten flk, Unsiit tuwte m iSir 1 riHed 
ur irtiiu. tfaye money by iiuy- 
In a before swtr ft 5 mlVinrc, Wrlfc Etmr for 
Iiitrsl lift ?4i!i Co IVirren-Shiiht Cn.. Mak- 
ers of Slcrltng W urrirlllff In-lrujuwiti, 06 
M. I2!h Street, PhllrnktutiJa, Pa. 



ENGINES. MoTOfiS AMO DYNAMOS 



WILL BlcfSrtro n FnSrbanhs Mipfb-e rrencr- 
AEurf, Used I mil In [Mirfrct cniLititinn. One 
i;u li.V.A,— One 73 K.V.A.— One 7*^ KW. 
— a]-d onu- D. E. iwiiebhwrd qjmpklii- Uut- 
iLt p-4ji4 tua complete ss.^sa Will iv\i far 

fl 1C if. S«-4Ejiri. Lamar. P. C. 

lIAJEGAlNH In new and used clwlrlg muih 
tmr j r fi-cncrator^r converteFI. T{-J| vejuf 

[■iilMJi-i'iii^pij, ijuern city Electric,. I73fl 

G rand Avcntn?. rMjn eo 

4LTKK.NAIE>G a u1 ^ 1 1 r rc-L ciirrcsil nio- 
Eors- 11 Eli. F i#ncraluri .■[ half p r|rc- Bitpri-puc 
KJrrlrk Co., 1113 X, Lto^ln ClHciEO. 

nilBOli. 

tfOYKRSORtf P'onlr-nt amo- engines — |ti- 
t Inn ary or per t able ui^b. New hm iJ Isi-oeelll. 
No rash down. CandM-Sinlth GaTftTmr Co.. 
2|5 N r nrHi Fh 03 Angtleft St., Lot AM^i. 

FARMS AND FARM LANDS 



|r.c|fl OLTh fil Ar-ffa,. tWI, hem, equip- 
mrftt : (iBmly city; ID -room house, Lltcc ham. 
Insured Frkc 12200, I'uu down, 

Firm re 1 ■ ir . 'Jo fm i ralaLn^ U'lflO baraalnn, 
Htruni ApnlrF. 25S-P Fouith Are, k New 
Y or k City. 

LAKK Fronlai^-- Pr|i ytr take-t. with in ik-w 

F cilcm] Forest present Arthur Gtiff, Cable. 
W t irons in. 

THli "Xcw Ileir" — Good Farms are cheap- 
er and mita lower iri Minnesota.. North Da- 
Icoia. Montana, Idalpo. Waahinjflnn end Dire- 
aurt. A :5 1 ij B.II inresliucnt at unp^rct'i.’ijcntcil 
loi? prices today wLlI Increase fis uortaai ctm- 
iil t Ions- telurn. WrlEff tor free and Jmi 

hoaiLeKt^lfer» r ritet li. c., Lcrdy* Di?nt, PiT + 
titcii] North cm Hsllw av. , ^l. PhliI, 

lM)EFSRnS®i S ecu filr allured, North 
tluhotiL, 'Minnesota, XkutJLHa^ Idaho. Wi^lP- 
Inslun, OrcKon Fnrmn, Hnnilti pNi'fd, efl.*y 
terini, DesrrlpllTe iitoraluic. imperllil ad- 
Tkce. Mention nine. J. W. Haw, 11B NffttA* 
ern Pa i- ill r I bilH-ajj, H i, PiufL ^fLoR 

f-'i IM.1WN. M 'With IS? , 213 acres in Alii- 

snuri Darks, Itaii. Iflsblm:. linn LI nx, tr«p- 

pi ■ rtjtr 1 1 11I ithiL r 1 1 , 2 ] A Gruiiiuan UtdB, + Kan- 

hai ilEj, Kan^iii, 



ROOTS AND MS RBS 



JUST Out r IVnrld's Grratost “Herbal PI 
Almanac." Hcaulifiiliv fllipnlruled in natural 
eeiuri. CooialiiM oier WH bld’-fnihloned 1 1 r ri i- 
Sued L l ifl« rfd|iC< rind fmllifl sfctfti for linnir 
u?c. Pic l-rnl:' !• pogtriuld WimiIj dollars! 

H-tan li-v 1 !■ W j 1 2-ch . nil cifflCh 

CNFAILlN'O ILrnifdLcs From iiitt 

Eitrhsl M-akVj pfsu, sell 1 ContpLcle book. 2«ic. 
iLitLTnationsl A aauey . Cinr|nnat|, 



TAXE D E R MY 



LKAHX Test lernif Fire courses. HEue 
lltIVer Taiidci tuy Sthool, Lenumt, III. 



TATTOPINO 



BKG1NXERH THioolUff outfLls (LIS. New 
1 1 1 LL > r r ji t p- rt Hit. Chkaao Tattoo Supply 

iq-ltA Sonlh fltate, rSiiri^n, 

TATTCKilNH Liulilti. luppllai^ illuHlrated 
toec. '"Wabara, 1 ' 0^17. Put-tnam. Detroit. 

TREASURE FINDERS 



ralfr'LKTC Plins tor ecn^tryrtlpjt world- 
famoiii irrflNiire Under and nr# irw-it^r. 
Trnriii nre velnf, old TnnrtrEi* locate:) btiried 
riH-lidf Anj'cnr can con^lrurt tills puaneloui 
Liiii run.i-Jil will] oitr blue prints, j^hotos, 
^pe^Itlrat5nEi:i. e!r. Free eon f.u Hat loo jour 
Sr^aiure or ruining probtem. nor expert 1 !. I vi - 
tp-.I a tour Llollan and win a torlunG, ^Vrlle. 
Tiie fSnldstk Compsuy. Dep|_ P T IOul South 

Itroadway, Liu An ^ eleji, 1 '.alif. 

FIND ijold, b nver j tpeaiiULP, In^t jcsi'try. 
I'lifalJalilc si-tePilUk: dclhtof Si kum?ncy) . 

rnltfri HPTvki* Co., linrcr, N‘ H. 

iiulLD A’nur iiwn: "inn'riffnitf radio 

Lrtiiiitt rttidL-f. Connilote Jinirip^rion-, S "ill. 
ClmiEh. GriijrttnR, Mlctp, 



BURIED TREASURE 



TIlFAisl'RE Seetem— Lwm jrLcnLHSc 

mrtliodi. Wjis, lri I <4 Franck. St. Jnueph. 
Missouri. 



PLANTS AND SEEDS 



Tv lid llLm HptUffi direct lorn, 2 jo. 

UradChp SlurjfcOh DcJ, \VU. 



OLD GOLD WANTED 



GASS special delivery, tor old Kuld. H?., 
Mall Lu TjluhuIp Lliefll -Ben See. US K. J5i.-di.-U 
Si,, FrerpnrE, X. T, # 

l\\m For mud teeili. wntUicj. jewelry, 
I ii 1 1 r ^ lull Yidne pal 1 1 djLj ihlpmiat reeelrtfA 
SsiiLMnetlan Hiitrmtecd or ihlpment cheer- 
fullj’ returned. Licenced bv United SUtc* 
ghctmiueikl. lntormat lorn free. L'hkaitci -CJtaliJ 
SoieJtidjS kV IEcflnSnu K'a., MakcrH ULdp,. , 
ChlraEO. 



PROSPECTING 



GtlLlhVK Fire gold ftgtay kit iIwjWI Qro 
raJucf un spot where found. Accuracy Ruaf- 
acitri. dL Fits vest p«x-koE s no aclila. ReimbrcB 
no s k 1 1 J ; jirJrc linv r Booklet ‘ 'Hiicrea^ful 
J'TtHuortlni/^ L f i ■" l 1 j > l c l l witLi kit, Wriie* 

The Ip- 1 1- hill To., Dept. S. 10^1 South nroad- 
wiiy, l..oa AnaeLes. i'lUf 



RABBITS 



RAISE Rabbits for us. W* supply stock 
ami Uuy what you raise, paving you highest 
[krLrei, K.-tabllilLBiJ 2n jeara. R-abblt hook, 
^jtalog and luuiuhly markei bulletin = Mowing 
nrlret wc pstv our breeders. 10c. Addrcai 
tlutdoor EnteTprisB Co., I He. , Bui bl, 
Holmes Park. Mo. 



FROG RAISING 



11 BAER F Frofu I" Free hoolr M Fortune |n 
Fpa(* ir dipMlni every thing. Write — Amer- 
jif-an Fro* Canning Cqimp4Wi f > New Or- 

tram. 1*4, 

H1G l™t 1 raking jumbo builfroHA. Xuw 
IndtiiLiy, KAiy. Inlemtlnf. Rend Hk fm 
IKK-ratiirc. Ahterlcan Frug ImlunrlM. Ben 
a:J4, Uayno, Li. 



DOGS AND PETS 



CHOICE Fupl— DiLruatlmni. White ml- 

I lei. SenttEUi lerrleri. Reaa.t Kenncla. 

N\ vada. Oh la, 

Tit A JX Your desr — VnudcyllJe or hnme 
enuKctiii ut. Hfl entertilnlhE trichu with com- 
plete Ihtfrurtlon*, wetrt'eli tnlaw, 

HoK dHM.K HoiBwmlKL C Ml F. 



LUMBER 



FANCY Lumber erokhci, buUt, burls, 

■ftlLdl nr Tf-fir^rx. Kiiirlari xml iluliW: 4 tlir. 
Crnflnurm W&od yervlca Co.* 272i) Mar? 
Street. Chkaio. 



WANTED— MISCELLANEOUS 



3IAIL l'i yi-ur dlseatdcd Jewelry, koN 
rrnwns and bridges, wnlrhei. dlainuEidi. all* 
rer, platinum. Monc-v promptly uiallerl. 
IxUudft iL'Iurru-iJ tf nJfer retuj-ed. United 
H-t al mi SiuutlLnp Workn iThe OLd Bel iclilel 

riH ^ 0 . Htnl e Si,. Dept. 71 r Chlngo. 

(k)VT. i.Linised buyer paysi lioruedlatc 
rn als for old jjoJil r silver, coJit teeth, broken 
j<eH‘cliT, Artlelea returned If uftev reFu^d, 
1 1 ;i v k Hcflninj Cft. Di'ii- L. IMrii-n: 1 !. 1\ Y, 

PERSONAL 1 



POttTtTNTM A Will InlsvltiB heirs 1 AU- 
Ihentk IL.it, 24k. Intcniatlonal Agency, CIH“ 
dtonitrL 

HYPN'DTIKF InHl-antimoouplyl Xew dol- 
lar lifthk 2'ri?, Lunk luiUbUte IlypFVqtkuk. 

U -tfll-L Palatin e, Ml. 

P1MPLFS. htflOru^. rlnawntiti — olntmcnta 
I0f, s^kln lotllltito, I + flS Wnshbume. Chi- 
cago. 



Ml SCELLANEGUS 



HBAUT1FUL Harinl pitflted r|IR liandker- 
chief : L dLJtoi-mit gl.UP, RI^fiju* m> 

Wted. fitlrhael Mango. 2^71 bkp. Orunge 

_Arg.. Nr w arg. N. .1 ■ r 

SgUkTO. Bionmito dwfier, hate-*. Ha 111- 

pLe tube Leo Cents. Srjueto Co. r Waupaca, 

W j- 1 j-n -Iru _ 

YOU Are want ci I (n mllirr mlrmra at 
hcmie Prefilalile hutlnni plating anloparls, 
llUlMtit. CtC. Wiitu Sprinkle, Plaler, 2S4, 

Mitrhn. IfnL 

CUTS AhVhCilV cab iunkr. Klnu ctriiLns 
rnK^tht HpftilllRLI, particulars, leatiuionL- 

11k Tut qigainn. r. I'lgy . WlmlfaU. thnl 

FGKK! Sal lor 1 a water I'OJiLp-au. Sdml 
WTiippifil -3 Lin r- For nmenrtlc rip^rlniont^. 
Homo InEerciti Lclmratcricd, MteuE^pvllEc. 

ffltln, _ ' ' 

C vilKF,. Hair art bniBhet, ifaortftJ sUfies* 
411 fur It, On poilpilii BJh-ian, 146 Front 
Sm-i-l. New York. 

(‘ASH Paid fut huitcrlilei, InaccLa, 
Blnciilr h l itil i y Ad TrrtiNciTtenE nn page- 1 -IA 
i : A un HlNI WTH^ bTe money. Write imlrk, 

BlnilcV R tud hli^Jl -UA P Mato, ftpf Ingt lrlil. 0 

AMATEU& I'orLom] i < t ^ — Barn mt tk s 

spare time, copying wrUWftv Tor advert Lac ti. 
3-M SynJlcate, ATcyle, iVkc, 



POPULAR MECHANICS ADVERTISING SECTION 
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WITH THESE 
INGENIOUS MODELS 

You Iraurn about pfk.ri.-H of Intricate Everyone is 

f 44 .p 1 4 tkltr vs at ife t in- "ttnilUPlnir ill rhfirt" :lk ji iiimni nf LiurTilrur 
ph yiijulnqy . PO PULAR M EC HAN ICS 1 1 ay a tPfl kd the jam in 
lilt* In W mechanical flekh 

M ode In now ready are! 

Wr^ht ** Whirlwind*' Airplane Engint, Ocuan Llmrr 

* L Eur&na Pi [TmmtE&nllc RccttN] HolrtrrJ and Medirn Typo 

Piii 4 H 4 tr Letam«lN>i Speedy and Powerful 

Riui3enPfl, Lnslnjrtmru, »d throe pipchanically inriined will 
find Lbrsc- inucliis invulimblp. 




lb thifl ctnJll ti> rt ill I Sinatra! lea nf Eta Ifriffal Eutln* St* tnSf .1 rt ha 
pouiblt las L-i^iiTt ¥ 41 u J j a fault hRi vt cbt thS diehiubP Cl OcE-uiiH 

diuil iLn a. 



The Ififlenloun way In which all the interrelated Tprchartipm 
la clearly drawn rim nnly hr ippFQClftted by Ni.x:fciiW SJi «| exam* 
inimt the models thctnsi l VCsft. The ea&O With whiuti the detail 
may lx* .studied will he mu I Sly imlrtSTimd JlH hy nmtnsj the 
cliff ■ -rent Amp* the mortals can b® prnclu.dly dkHuwriiiblinl and 

put together nealn The urns of many eoto™ heu? I wen cleverly 
empki ycal to make each part sta nd 0 lit. tlenr ly by l htfdf- Each 
part In numbered Irk cyiresiwml With It* name fnnnd on a 
printed key. lh add It turn every imp^rlant lad ul interest 
a hunt the machine is given. 

Sfrci range 13 t 32 to It Si 43 In*, unfaldc4- 

Prlvo SI. 00 Each* Postpaid 

POPULAR MECHANICS PRESS, Room P-6 



!M E. ONTAftlO ST., CHICAGO 





Famoui Muttoffl Mod#) 



You'll be proud to 

BUILD 

HER! 



"SOVEREIGN of the SEAS" 

NflWP— btKltl the BEST mmlel ever ridliihhrd, ^rfril 
VTWK)-fF&.r uf ]fS37T Mndelcn hay, ,h bUl3d he r «ud ymi i'lin 
build them alir A rnjLHtifihlcee. 

WONDERFUL NEW BOOK WITH FULL DIRECTIONS 

ILLUSTRATES EVERY DETAIL AND PART “ONLY 

PliLECfi. Even a boEinner can -mm- 
pEetfi her wEth finiLnnTy tooln- Sll-pikifc Ptluie 
book shows how to mnhl "< r i-*ftinftt ' 1 mrvihi*; 
hhtory. etc. Marvelous. value Jit 

fiirni pd*! rv| 1 .1 yppn rtttijgt +f pM'r £- p 

POPULAR MECHANICS PRESS 

Rpotn fiii, 200 E. Ontario $U ChlcngU* 




BEAUTIFY WITH 



CCT 






EASY to MARE 

1 ■iLnii'rp HfiuJ.. IV.iijj i- 

i*in Arid Hnrtii. -- 
FPmrar Uoxn *mfl 

V+-H « I'-'uIrnLaJA 

nr.il Hiri Ba-h.. — Or- 
liaViHJjtal; P'.uIf— K ai|- 

rt&ry liriiiLltit J-'-: nin- 

InJii — rJar-F-.if.iF ■-— 
Auru |>rttp-Mjr — 
— ■ BhE 

Laadirife *nd Ita-ta 

” l-li.irun.-p ^nd < 3 tn 
4* Ik W-dli — ^idf-vnUk 
llp-Enm — S cihtsw 
C urb Walk* — C'.irl^ 
Wild CtuLUtTb — ‘ Wnfl 

CapJjhi — tfttpi. 



K CRETE 

NOW you CAN BUILD 
YOUR OWN GARDEN * LAWN Pl£C£SI 



11 



POPULAR MECHANICS' 

Concrete Handbook 



It 



Practical methoflR for limnn> 
fnnn r fiho|w. Dcwnbeti miiturup, 
mulch? and hOmMiiAde cquijt- 
meiit. Scores nf (dutiful i3£e- 
ful deatpu plciund^ Start 
bkiAuif-Rrt — nsaHO t hen 1 to m^U 



$ 



a 



1 



GET THIS REMARKABLE BOOK MQWl 
Ank uq tn J. irwurd: (ill's, inly pdHtn.an only 
SI and pontHKe. OHPKK IT ! 

POPULAR MECHANICS PRESS 
Room A34, 900 E. Onlain Street, CHICAGO 






ELECTRICITY 

INI2WEEKSATCOYME 



The Brnnt Fbynp ifl Chicago 1 haiio a trfllfld-alila Tep- 

u t a? I • -n for trikLiilh^ nun hora in Chh^C'T In Nils lilg-pay 

fluid la only 12 nwkB, Then ih*y get hc-HUnd la 
iUcccHi by piTinp jdu llfeUHw cm ploy Hunt service. By mjr 
tvEw plan TO 1 3 ran lair? i ad^ntego oC their iffindcrful 
met find &f Jc j rn Sn|i - by- di>| fti N OW — no itt«4 to Ids# tibia 
whll* you ptriFo acid tar« to rail* the iiu-ce*- 

ttry tultM 

I WILL FINANCE 
YOUR TRAINING 

Cfttac to rnytK* nt cmm. fTet jvuf 
training.. Then slert pay liiitf me for 
your trnFninQ a full tw^i monihi 
a Her yey graduate, antf t*,M a 
tuH ten tnanlhi to camcitiTc ynur 
payment?- If ycu v ME write la 
Plu at onf’c 1 will ifcikil P^li mm- 
pMc ilc^lls of thin ^nwitanal 
ijpw plan. LoKrthiT with Ihu JTlU- 
FREE Slli3BEf.ite4 B6 dH teTIEnff 
lU nhnnt COYNE and bow fimiiy 
eerii while Icemlag and tile train* 
I rut yriu CJin p h rfi.no 
luithout hook itu dy . 
or iisfhn jlI 

A EJn«ory- flt 1 ' Freild^iiL 




.tfr* 






SEND NOW FOR FULL DETAILS! 



Wr, H* Ci Lnwis President 

OepL A 4 -72. Stlfi S. Paulina St, + GhTcfltiPpi til. 

Trll pn’ftriW Yr-tt wfil flrmwHP mj tf*lniknr *1 t’OY H f! *yjd mrr.O 
dm? Lbr IUG flliulmed hoc k r. n IlLEITIIIOTY, 



u 

| ADP HTCHfl - lEE + ltr + i 

I €UTT . + J .. 1 ■ | L-e- | + ■ 4 ■ - , h , , +4 ir ■ 

1. 



■ - s- > 4 <1 1 14 



h<TT»rbMT.i. M l 



■ r 9 ■ i ■ ■ 



■ i -SI ATE r . It. — b ■ ■ | 



Learn to MOUNT BIRDS 

lU Till h 1 j.n^r 1 ! Tiisiiiffn' iiL Wo Iracli juu At bucrui 
lv W^ik l ■ ■ rrk'-uri t birdi, Anlrrulii „ 
uirna - H riill; Lu Lild ikinri. Uh-ili;L 

■ KlI f-i iiiftitir- iLDnnu. 1 4 . 

■ fc y:Lhti:i> , i r if* Jittll p\K- 

flkt PVfiFIlH I ei Ri'.kine- llirie*. 

FREE BOOK 

bow lo haVr a WnntLrTfuJ kiohljy 
and bnv E > Uam j< ur ■pafv Lim& 

JtvLu i-urc PrDhtSj Fron. .^Md Tb> 
tlay- lAici F t uuLkjr. Sl.^td Ap. o_ 

H-W. school OF TUtlDCRMY' Court HldE^ On»hi h Hmth 








For Trained Auto Mechanics 

fttrftp into bln bay. Earn S3-$ to S70 a week. 1 train yfiu 
In only P frMekfl at larcf^t oc-hc^] oi tin Llnrl kn world. 
New prattfpai shop plan, fjswn with real 
. - + cm tuelI euLilpmcnt- Write quirk for B|^ 

Yrt'tt Amo Hook and Special Lnw r lUtlgn 
oner- XootdlKuiluTL Add. J, II, McBWWny- 

M eSWEEHY SCHOOL , 

CI«hI«^ 1L Ohi* 

LEARN CARTOONING 

by the mrthcKi r licit }\m developed hundred a. succcaafidly. Send 
name, jufitre^H aikd a^e for Tree chart to tc^i your ability. 

Th* Undon School, 1734 N^tlnnul Gldg^, CVweiand, Ohio 





Murvoloufl Invention. Correct? lH™ r wrltjwff In few clayfl, AmilEnff 
rpsLilt^ffiiaranteefj, Nnladurea, l J <«it|VLi proof &ivl complete; 

I Lne mailed V R RE . \\ r i le rp u lu | i fcy. 

C. J- OZMENT + Dopt- It, St. Lpult t Mo. 

• HOW TO SOLVE MECHANICAL PROBLEMS • 

Only book of ita kind Cover* friction and ei^eienoy t lover 1 ?, 
wheels and puSleye, indk«d pko^^ai^iareffs, wadies and 
horse power. By Prof, HatretL Illustrated. Send only 3Qti to 
FTALDEMAN-J ULIQS GO. t Box 13'^B, Giua^p, 



When ttjricin.o to cidtfer fibers please in rot turn PojJtfZnr IT re A allies 
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MIDWEST RADIO t Oft P 

M#I UU 



Wonderful / 

Amaji/ig / ^ 

Marvelous/ say Auto owners 

Color restored in a j iffy— BuMtl mad*- like now — iron clad 
protection njcninst weather. Give your old oar el new drem 
Or shield your new one against Jtmfft IVt'ur with AUTO 
COLOR, the brand new cpatma you apply with si raft, 
Colors to match any car, Gotta less than 35e for average 
car. Nothing else like it. Anybody ran apply. Sold only 
oh money back GUARANTEE- Write for details 
or oend 75c for complete outfit (3 tuben.) 
good for at least 2 medium care. Give 
colors of your car. 

Auto Color Makes Money 






be quick 



Don't confuse Auto Color with any- 
thing else — nDt ft paint but doc* 
restore color tn a Jiffy. Suns 
monej r matff, Use tt cn your own 
cor oraell It at fine p roflt. 



Write lor 3 

profit plan. (Japd 
tfmtnrr aUll 
iMe- BimI diing 

AMERICAN AUTO PAINT SHOPS INC- Oept4f 

411 So, A* hi and Afo, f dklORfO, IlllnoU, 



HIS Buford Ave.. P&pt. PM-14 
Brooklyn, New York City, Y, 

□ AutoMechanic □ Talking PEcturea 

□ A via tin n Mechanic □ Welding 

□ Aeronautical Er?gj peering 

□ He^i oration O Machine Shop 

□ Oil Btttfttt O Gommerctal Art 

□ Air Conditioning □ Sign Fainting 

□ Elek’tticid O Windoyr Display 

O Radio and Television Mechanic 

□ Architectural- Mechanical Drafting 



EASY WAY TO Q A r\|^"\ 
MAKE MONEY IN KAL/lv/ 

Up to $3 an hour easy in a short time. New train* 
ing method and service equipment offer starts you 
earning quickly. Details of no-cuat |i Inn seal FREE. Write 

Radio Training Association of America 

Depl. PM-36, 4513 Raventwood Ave., Chicago, Ilf, 

MAS 8, FOB iREmioRMATIoV 

BEDFORD 

m 

TRADE 
SCHOOL 



Profit from Books 

Pn pular Mechanics Press spcclAllsra in supply Ida bonks on any 
Rtibjet'iL, Umk over this list Cbctik the boots you want, and Dinfl 
this advertisement as your order blank. Catalog- with lists on 2 000 
sub jet: ta free- 

AfTO B*eiNO „ LANDSCAPE GARDENING 

Ku* t« H till'd Dirt Practical » a 

ILcicctj »-00 LATHE WORK (Wood and 

PRICKLAYING Prlctoli 

I'lLtlu and Fancy S1.50 For Beginners. . , + * + , , , 52.00 

BRIDGE BOOK LEATHER WORK 

CultMTt&LiErH utflit A r I i ■■ r i <■ Si.Sfl 

nummary nf 1E^3 ,^^1,00 MODEL MAKING 

CA r"2£^ N .?*,^ G « an Man > Klni|fl »•” 

CABINS lUtlJLiIltiif) $2.00 IW YSTE R¥— PU7ZLE BOOK 

CARBURETORS (All Male) Mw£j ”«l.n 

PATTERN MAKING 

®*in^vm T * T „ „ EiKtlcni U<iDk„.JLII 

....4M4 PLASTERING 

Bwt^ iogtnmtioD 

°^d^ AH,Nd R ® s“ coi, fes 

'f^Tlci C * LDJCTtOHA ?5c 51.75 

ENGINEER S' VEST POCKET REFRIGERATION SERVICE 

Her«r“r bZ k iLOO M mil l a II M ok «> . . . ts.eo 

FURNITURE REPAIRING RUBBER ARTICLES 

Fl mailing and Decora- How to Mala . .,..**** S140 

3557*7,.... ...... pji* SHEET METAL 

H ANDY m AN*S H ANDBOQ K CUfCnH&Qli Work 12JM 

fiepfllr Work . $1.M Steam Enajnear’a LJcon*« 

HOfdE CLEANING How to Obtain , LM4 

&inJ Fretting sauce WS- TELESCOPE : Amateur r t) 

full , . SL.50 How to Male *1,00 

HOUSEHOLD HELPS WELDING ENCYCLOPEDIA 

20013 Time, Labor and All Method*, h, , 

Money having Meth* WOOD. COLORING 

Odh far the Home. * , . £1*94 Finishing and Ptlntluft. J J-50 
INVENTIONS WROUGHT IRON WORK 

Eow to Mpke Fay fU4 Practical *. .* « , . , . U-15 

— *KMD MO HOMEY — 

Just check I be bonks you wntit, and mail the whale adrenic tnvttl. 
It Lh your ordnr blank.. When iKJHtman hftUdi you books, pay him 
Uit! price aftfl few celihi postage- If oUWJlde the U- fl, remit Wbeh 
ordering and include xo cctitg smt book extra tor po&tagtr. 

POPULAR MECHANICS PRESS. Roam r-fi, 2R Eiit OntaHt 

Sis. Chicago. Ill, 



l¥?icn irrifXii^r to iiJenye inufifion Popular Mechanics 



FOR YOUR 
HOME WORKSHOP 

If you like nniko thmK5 + you will enjoy ttiEs 
Jupt pubisshed by Popular Mcehanics entitled 



ndw book 






Make It 
Yourself 

The home lueehnnie. whether 
bourne or old. amateur or pro* 
ewionAl. will take gtfide and 
dellftht in rnnking many of the 
thiiigs described therein. 

Both father and son will find 
ffljoi nation snd an araonfition 
of interef l i n nmkriiE useful and 
ornamental article* for mother 
to admire Upon their cqtn^ 
pkftlotL 

900 Articles 
All Different 



There are air km live eblp inodefs, a great variety of toii 
that operate Ihemdrlven by means ax an inRenJous applLratLoU 
of cneehauiral principle^ novel nniufiCTnent rtovJor* for Sodoors 
am! outdiHin?, Tor IioUj watnr and land, mei^ho d^ans In 
furtiituro flit cEUlilrC'lJ- neurit of u^r-fut apiiltajin-.* for the iionie. 
thiliR* of beauty and ULlHty far lawn and garden, etc. 

tJpcdu] arLlrlun iDB-injct the amaLour mccbaiile Lb the eare 
a oil use af tools, mcCinl tooli? for h|h l i Sp 3 ulil-puHO^, how to read 
at mI u-irj Einw io solder, the tnahlviit of a handy werfc 

beoeti, cu L-4. joints and miT.liod* In wood wor kina, nulumtibilp 
rcicLiriric. I r±.Rtri.Lll ne radio eqtilpmviic. hou*e firing, nature 
]j a Elcgl I lk. WurSdng In uJjf-y. leather,, lueta!, celluloid, lathe work 
in iiiKiriK Euirts of otj umchinm to uiaM& eQuinmeot that would 
be orpeml ve to buy h ete. 

4Hh Fade* — Hi J I llu m rations, 
site 7a Hill \i Irt. Cloth BindlnH 

Malltd Pob tpuid upon rweapt oi price nny where In tb* 
world. If you reside in U, S., Ilavrail, Porto JXAVO. Aloakn or 
Meiko, we wtfl Head the book by mall G. O. D, if you prefer. 

POPrt.AR MECHANICS PRESS tROGhl P-fr> 

F.att Ontario Si. ChlUnftO-i HU 



Price $3. 



riilL-A 



AMAZING NfW MIDWEST 

-TUBE 

AU -WAVE 



WOULD WIDE 
(TEC E PL) ONI 



nAlT 5f to f| hy 
buying: your radio db 
roct frnra Midwest LatKJfO^ 
to rim— on 3d day*' PaEE 
trial. 40 ssELHEtUftiftl new [matures! 
liaoke tlili ] ddubF! .Super PoLuxeALLt 
WAVt; radio today 1 * mast powerful^ super 
select 1 76 wi, f^tat ion* 1 2 yjoo mile* away come 
In clearly, No middlemen's b riJ flts. to pay f dm all down 
payment. Monej-bati guarnnte&. Write lur FHEB 
catalog and owDer-ageiit'a oner. 
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LET THESE GREAT BOOKS 
*5 HELP YOU 






the Man 
who KNOWS 
is the Man who WINS'" 

Easy to train yotir^lf! These 

books have helped thousands — 



AIR CONOfTIONlliC 

Live Fie 3 d l reat 

Future . - S*.DQ 

AUTO ENCYCLOPEDIA 
Dyke* leoj Milton. 

HHBtt , 11.00 

1 10- V, GENERATORS 
Made From Old Autu 

iJ Sltfl rjaiNBrr + I fc :B«ii $1 ■ DC 

AUTO TRAILER 

Fun to Tow, Mails 

Your Own .. ... , $1.M 

BIRD HOUSES 

DuUd to Bell: Eang De- 

j>lgha r , 4$. 00 

BOAT BOOK 

Power, Ball. Rowing, 
Wuirile Flinn. ..... ,11.00 

BOV MECHANIC 

■1CIOO Things to Make, 

4 Vohj., . - STtOO 

BUILT-IN FURNITURE 
Take Orders, M ake 

Mulityf . . , 12-40 

CARPENTRY HANDBOOK 
330 Practical Short- 

CutH. * l bj l i $1*50 

CHEMICAL MACIC 

Kipwimcnt, EnttfrtaLn., 

Mystify L. . * . . ...... $1.00 

CONCRETE WORK 
173 U»W DeneTtMi 
Pictured. .... . , * t .< . $ 1.00 

DOG TRAINING 

Nome, (Staffs, Movies, 

LtG. 11-50 

FARMERS' BOOH 
bUl KJuka fur Field, 

Home. $1.00 

V-S FORDS 

Also “A kk and "H** 
Models, All Nrw1..S2>» 
FROG INDUSTRY 
Now" Ha he fiihd Sell. 
Frafttial 52*00 

FURNITURE MAKING 

TooIk, MriteriiLh, Ue- 
NigTH . ... ........ 52-50 

GARDEN GUIDE 

Better IlonuUs, all 

HtHvcrs + 52.50 

HOW TO DANCE 
Teach Yourself In 

Private t - . $2.w 

LATHE WORK (Metal) 

Ur lilies. Threading 51.00 

LOCOMOTIVE 

I'nldliig Chaxt ShT^wH all 

Parte * . + * 5i4fl 

LOG CABINS 
V-vny Plww; Build inr 

FrtWOt, Value!.. SL» 

MATHEMATICS 
Easy ("iulde firr the Pr^ic’- 

tlual MaU. 11.50 

MECHANICAL DRAWING 
U-jirn l imCEiiiK ; Qfnd 
SiiEariea , , . .$1.Q0 



MONEY making for- 
mulas 

rtf Ideas. . . 54-00 

OCEAN LINER ‘-EUWOPA^ 

A I la el tie Speed Queen: 

■ . 51.00 



£con- 
Have 1.52. #0 

Homo 
Know 41-50 



Charted . 

PAINTING 

BliLlsIJiiffft, Etc. 
nnjv Methods. 

PLUMBING 

500 Fem?ef 5 Every 
Eiwupr Hhiiuld 

POULTRY 

Breeding, MonjigeEriOht. 
Prriteot Ynor Profl Lk 1.52.00 

PROSPECTORS' HAND- 
BOOK 

How Id Mine. Appraise, 
EijUlp. , F) $1.00 

RADIO 

AmatuurM 1 II and honk: 
C'lrtultN, HupIllTS, 

Etdi r .. 51.00 

RADIO SERVICING 
Profit b y Known ng 
C-nstn, Kinks, Etc I .51,7$ 
REFRIGERATION 

Ekcirie, Own. Be a 
Horv ire Ft* pert t . . . . il . Q0 

REWINDING ELECTRIC 
MOTORS 

FraeMsitLiil slfrc=. ValLicM2.S4 
ROCK CARDENS 
How, Where, W hen ffi 

Malcev lisampk^L . . 51-00 
SHIP MODELS 

Entire Texi. FfllhftUt! 
"^vereU»"uT 107 51-00 
SHOP NOTES LIBRARY 
B VoL Mm Wonderful 
Hhon LI Ran. ........ S3. SO 

steel square 

How trt r Let ire Ancles 
<\ I Itatlor*. Rinufa, Hit! SI. 10 

storage batteries 

Sew! How to Hublil, 

Repair, Charge. ..... 12.50! 

TOTS 

Fdr Amihenir-nt nr ProL 
it., Haleahle 3 J€s!ktlh.51.44. 

UPHOLSTERY 

Always a Hig Market. 

Smrt Own fluFlnmri . 11.10 
WELDING ENCYCLOPEDIA 
Ail MeiI hurts l ilanl Jnb* 
Made Ea«y S5.0Q 
WIRING 

A p p rn v pA Eeo uoin y 
Mfrthndfl i«r Hoedbo. 

IMiLldlugn. . . 12.59 

WOOD TURNING 
W i Hide. Tfinta, Merliorii : 
J‘fn.rlLen.1 Teacher 5I.5Q 

WOODWORKING SHOP 
Mntnr-driven. 3 Big 
VrrtUEUeH ... . . . . . k - - , 53-DD 
WRIGHT ENGINE 
chart, of " Whir] wind 
All Parti* r . . 51 - D 9 



Books sent C.O.D. anywhere in U. S. 

Just ehctk the taoakrf you want, write your ciaine and aifrpffw he- 
low, and mall the advertisement. It I a ynur order blank.. When 
post n urn bal3d.-H you tmctai, pay him IhF: price and few eenlH pORtAffe. 
IT n il! side the V. L-i. remit whea ordering and Iheldiln 10 4 N.mtM uer 
budh £7tir& lor [M^tL-u^i.'. We have many other hooka Oil TUe^e and 
2.0UQ other aubjccin. Catalog free. 



S 1IDQ t I M , 4 i I t r t 4 



T^BippT + ^iirTifiirit 
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City ........... . * .... . -titatc. 

Address 



P t ■! 4 B + i- 1 4 m r f b i i ■ r . i 
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Mai! to Popular !K«rk«nUi Prtif, 

Room JU 4—200 Fast UELtarhu Bl.* Chicago. III. 



•INVENTIONS 



o 

& 



o 

E 



r i 



Tiieee^b tnnncy ud fame in inrcntiona- Hut thcro muny 
^ricUil tliLujft y.ta mint khert in enter to capltaElifl yuiar 
talenD* T«hi esin mm ar^iulre this Igmttadg* thruusTh ipata- 
ilztjp. f Emlj of i he Intem-illanaL CnrrcBpandihee BcbuOU* hew 
End practical cou^e ih isN’tntinjr and Ps tenting— Jyit ell die 
pre^s. Aik for cimpklo Inform it Ion* 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



Bun 35 i 5 -H h BtrinlPn, PfnnL 

■cod full SnformBitl*n al>nut pqUnv dMe:!; 

□ INVENTING AND PATENTING 

tl Chcmiiitry D AefflUtiltanrY 

t3 Radio P Advi-FTi^ina 

□ Ayiati»a D Electrical Fnsh^cring 

f 1 RpfTLe«rB.linii □ T >tbi T l i cijg 

□ Air Condi; Innsne H fiWw C’fcri] LsMMrimr 

C Arfhit&eturfl- □ Ctk^I EncLlpti 



Nam* 



...r.-Atffl 



GECOiVI K A GADfiO EXPERT 

CO0DJOBS 

learn RAPI0TEIE VISION 

ELECTRICITY— TALKING PICTURES— IN LOS ANGELES 




A fihn| 7«h bWbJ 11 ! jT.ij bn I£f94:U j*u 't L in hftni«lk U'Lj 1 - fvrerivlli with JfHiqi!7,nL .MP/khS 
iTi'.-l iui i i-h>, O- ibis Jy tw m nulboi Kpah inin: t-rilrtvj-kPn ii-DhJiitl I'lr-T^ I t- t!lrii-<i^r: 

fttalbn IfidhriHM'Ti; ?lf»rtrff Un (r^r ihnit ciUwt hi In- r-"-m rHJtn *.niS Ih irc| *h.\Le 
h h j i .: m£. We lirip Tffu sit joh. Fnr LnAled tjnre if ill pllnw er.si’ h n-ilmnd Um 
L-hh K||rr|rp., finud frf (t#E IwHil Wliirh rfcMPu Tdfl drLsJn fl l^rtll dlrfci+P.t jCltrt ^QU i-ni. 
■jiknLifjir I'i.t, ewnipirtJ: *1 krij Uik-n an puiI plint-imiDh* ntf warn i3tFr"ipnEP. 

^ wat^ohal hadtd a el i cm i cal bchool 

| O+pi. I Mfl-6 r *GOfi *D, Fill.- r?< h M IM Anflltl, C .I lf . ( 



IT- IK «-htg TTC- P^IIT l^k Frw ffcnnk I'D T^IttM«T 1_ T-fS ItIE. PFt'lpTV 1?=iHw P-r.ll 
I.-Il: Le L:l! X- ALil> d>!* bJp 4if 31. H !qTB llfl*?. 

N’AfllF-. . , E1 . r . - - i ,.---- i - I . - h - F.J H- - , S- --■ - r-s 

Addfflri ■ ■.-..■■...k l.j . b. . j ■ .... . . i ...... ar.r. ...i... i n...ii ...... 

PU-W _ ... . . .............. . , . ...fUl#.. 



p - - r-TS P-i 



AVIATION 



THOROUGH 
TRAINING IN 

At H itKiiol r-ne^iiiraEndpd b? th* AviiL~on lndEt*«rF- Approved br IT, P.Gap't, 
Eat. mai hy Ciarti^H^Wriifii t. Aar«ti#iiiiE 4 i m*iB**f kif. pn-n' n.u-nd c^jehii 

R«dia. Wribv taw n «<t £ou4.|#| I'Jflil. 

AUtONiUTICAl UWWBMjTY. 133fl S- HhhUm C|Uga&n K lUiHQH 



Sfe 



k AT home: 

Kuy KoeliTiiP Metbral of ccdciv 
i-nr phnSAM. nnd ftilnlaTiiTP-fl bi «aL N r* 1 ’ jJ-n 
irt i nl rut nrHrrd. UlY df™»nH. blfinu f^r 
re« tmoAlpt . .Wiifcp jlffniPir AE 



r IGOl Michigan 



NATIONAL art school 

mmii 



Dept. 13HA ChkftiO 



INDIANA TECH TvJjrVEARS 



!5. i3. factPr bn ^■pr^'fTJrfil, Lrril, Chpmiral, h^ijin, .M^hMDlcnl or AenQiM i|.4 hnJ Ercl- 
ii-rrlfijr in lira y**nr. Lorfii-Nl la KWrrlrn.1 J-Luti cf Wi-*l. J;.*pn bKHirid. Liiw c lii ljIi-il- 

b.r,!i r Jufci, SnHiibD d D"r*raiiwrL CqiJilDp. 

INDIANA TECHKICOL C0U.E6E, 2£9 E- W*ibln t ton St. H Fort W»yn*, Ipdli *i„ 

BUILD DUTCH WINDMILLS 




tiftlHlIfV VflliP fit 

Li- L-Uivd 1 1 >.-iji 11 LL. 



Mmk* Mofltf im Otli¥r» 

la PUJNi ». JkUtalrl ist!l UEi-ucikn ■> fI* 
AEodrL UJj itErbfUve Oirt^b IV i.iJjn.ltr _bu ]UT'|.'rj[ 

v Ml 



V-**¥ 

]. c i.'i 7 Sc. i 1 1 J "■ UETncIliVe L. 

*.} (HE. UlUKMNU HU J I Kit M*. 
u\y t + 40. 

iIliI HiitLirid 



h?nH-h Dvj-n ha mw 5i>j4li H2 a 

r.nly M C)0. K-*I1 cut tultrFiu Nnr.lr ninrl ..,rl. li >nl -T J| Lmj, I'lltip Glffl 

nikiE H hlUm-i nur. . n.. li 4 Frw 1 1 00 Kor C 'snL:if KKrd t£b na^st, 
I rm with aiPu-M. 

Cr^fUiNVtri^ Co.p Ptffl. pa. aaso w. 4m 6K,MBwwidwo, Ml*, 

New Food Idea Pays Big Profits! 

Menl Wfimen! 3 n vestibule the WuhdOrtuS NEW Drown Hobby 
OUt AHhXJEfiS DcUl^hnutu Belts like hdlill tel Ycmcuii eonily make 
&5U week Hpare timg; SfiC^fKI to KhUDD ye AT full tlmi.u lnveatmeut 
moil, Nn esnerSenre needed. Write t tad ay for big epeiSfll C>fTey, 

Feed DP ^liy Machine Cgrp ^ DcpL 3S, E0Q-51Q W Oatfborn St^ ChiEiSo 

LEARN WATCHMAKING 



and beromp Independent. >yc uem_To 

K:.lw>- to learn. Si:nd lot FJtliE CATALOC5 



Wc help yoii taccure a position. 



i earn. 

AT. LOUH WATCNmUtUlO SCHOOL 



PERT, 9 



IT.lOUtt. HD, 



© 



PAINT SIGNS fi AMD Y QTHE»$S 

NO LESSONS OR EXPERIENCE REQUIRED 1 

WITH LETTER PATTERNS/ 






WPITE F tl n vvhvb'i n p rnmwm. u u u ^ ■ % 114 ■ 

***** fAAAPLii %f #2/20 JVfM AYE, ^ CHICAGO 
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100 It AT THAT 
CAR TRAVEL. IT'S 
THE SAME MAKE 
AS MINE, BUT IT'S 
A LOT FASTER r 



HE MUST ©E USING J 
PEWWZOIL.ITSURE ( 
GIVES EXTRA SPEED fj 









HAVE YOU NOTICED 
IT, TOO ? PENNZOIL 
CERTAINLY MADE 
MY CAR FASTER i 






Remar kableTough-Filtn Motor Oil increases speed, 
saves up to 12% on gas alone, and costs no more 



,N T oi 3 that can ?avega“i and increase 
speed ia pood news to an y motor- 
ist* But to get this special oil at the 
Bam? price yny p ay for any other 
quality oil . , * Thai it front pass news! 

All you have to do ia ask for the 
correct grade of Pennsoi! for your 
car. That r H all. 

What Fermzoil ia 

Pentizoil id refined by a special process 
from the finest Pennsylvania crude 
— ii is j times concentrated to give it 
amazing Tough-Film and far 
better! u^r icat t ngq u al l t lea* T hi 3 
cuts down crfubltf drag so re- 



markably that speed 19 Increased, 

Your engine runs easier. Your car 
smoother and freer. Much Je^ gas 
h used— up to 12 % Jess! 

Breaks 14 World Records 

Pcnnzoll ij so much better, that Ab 
Jenkins in his Pierce Arrow broke 34 
world records from 20a to 3 000 mile?, 

using a grade of regular PcntuoIL » rf jT hi?v\T 7 riTT rnunr 

It you want to make yo K r wr ro fHE PEN WZpr L^ COMPANY 

faster— increase pick up i o to 25 % — on City. e».: Lm Xn£?c* caitr. 

save money On gasoline — then start BridnhrAnwrian'Oll Cfa r £4^ Canada 

today to use PeaiudiL Get it 
today from any Bonded 
Penn soil dealer* 




vou broke Ev£t¥' 
&P£EP RECORD 
f ROM 200 TQ 
3000 HtllCS 
WITH PENNZOK ] 




*m 20'ti 




NNZQIL 






penned it- 

*%■ tiibrk^°*\ 



M+mht* P* rtm. Cradr Crude 
Oii Assn., Permit No. j 



Rbfiwert* 
Sealed Ca n s 
now available - 
Bat h c a 1 1 s and 
hulk Prttnzail are 
SOLD UNDER 
HdND to guard you 
from substitutes. 



AKES CARS GO F A STE R , . $ A V ES ON GASOLINE 



WHm M advertiser* pfca$Q iftovttfdu Popular Nerhanics 
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UFEUKE figures radll&iic coitumei And 

mechanical jpifiowftfiont are rovivmg m+ereit 
in the ancient art of producing mariDnafta 
and puppaf ihowi— See Page 879., 
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FlLIjIS TLRLD llM U, 5. FA TENT OFFICE ANP CANADA 



WRITTEN SO YOU CAN UNDERSTAND IT 



JUNK, 111,11 










1V r 0 problem of the commercially spon- 
1 ^ sored radio broadcast is more vital 
than the determination oE listener response. 
What ncreentage of people like a program 
|jer cent do not. If the president 
asked ins radio audience to vote ‘‘yes” or 
"no" on an important question how valu- 
able it would be if he could learn the trend 
of opinion on the topic by the next morn- 
ing; and with no more trouble to the lis- 
tener than the mere pushing of a button 

m m U ■ ~m 

tut oujiia kO such questions appears 
possible with an invention of Dr. Nevil 

of New York "Uni vers i tv 



a radio listener to register 



¥ * 



Abeie* Radio fafriilutar as It Lwk rn 

<i T heutvr ; Bek>u? $ the Cemplttv Appumius 
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Ltiii , i Dr. Hopkins Holding a 
Hi ind Radio Appa- 

ratus ; Bclouft Protection 
Equipment lar a Small Hall 



his approval or disap- 
proval of a program by 



talking back” to the 



broadcasting station. 

The “talk-back" mech- 
anism is the result of 
seven years of secret 
experimentation in 
which commercial and 
government scientists 
hove participated. A largo electrical com- 
pany is now considering the invention 
from a practical standpoint. It is estimated 
that in quantity production the new talk- 
back device would cost only a dollar and 
could be attached to any radio set. 



radio sets. Pushing the button to indicate 
that one is listening in increases the line 
load. While the gain for any one set would 
be smaU the aggregate increase is meas- 
urable. The gain in line load for yes and 



no votes can likewise be determined. 



Dr. Hopkins has devised two ways of 
working out the problem of radio-audience ^ 

reaction response. The first involves the^ _ 7 . 1 __ „V 7 

use of small compact short-wave radio^^J)^/* X. / AIDS DR AFTSMAN 



SECTION LINER OF “BA K ELITE 



transmitters— of set wave length— attached Constructed of laminated i, Bakelite j “ a ■ 



use on 



the drawings 

K. 



to each receiving set. When the memberS'JLnqw instrument for 
of the invisible radio audience are asked board is an aid to 
to express an opinion they first press a production of per- 
butlon that sends a short-wave si gnat*/ feet crosshatching, 
through the air. The total intensity of this While the material 
short-wave signal formed by the thou- i s light, the instru- 
sands of little transmitters is picked up by ment is strong, 
ihe broadcasting company and its strength^) flexible and con- 
determined with a watt-meter, a device j£ forms to the thick - 

for measuring power. The readings on 5 ness of the triangles. It is intended for usi£> 

■ 1 ■ ■ TJ "1 ■ _ _1 * Ja __ _ JF i f a. . -I - p-i-i* 4 * 0i 1 TT1 



this meter are calibrated in terms of the*,.^ with present T-square and triangles. Ens- 
total number of listeners who are tuned ily operated, the instrument eliminated 1 

m* . j 1 lii 1 P l I * j + f ■ '1 h _ a ■ 



Next the listeners who approve of the 



topic at hand are asked to press the ‘yes 



eyestrain, it is said to meet requirements 
for a practical section ilner< 



tor a practical section liner* • 

uL 

m x tTLV Tf *T-ri 1 1 



hi* 



button on their sets. The intensity of this 
signal is received by the broadcasting 
company and translated into the number 
of listeners who vote yes. Finally the num- 
ber of listeners voting no is likewise de- 
termined. The ratio of Ihe yes and no 
votes — the relative strength of the two 
signals — should total the strength of the 
whole number listening in. 

A second way of determining the yes 
and no votes is bv measuring the load in 
Lhe electric power lines that energize the 
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Topt YitW ai Circular li'praij Hupif from Aho^e 
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bent whceL Hammering the wheel Into 
the shape of the block results in accuracy 
of pitch, eliminating the chance of vibra- 
tion from the propeller. The blocks are 

made in a double series, for right or left 
hand wheels, and in sizes to make repairs 
on all wheels, from the smallest outboard 

diameter. 



Fitted with a single round wing, the lat- 
est plane designed for safe operation comes 
to earth more slowly than a parachute and 
lands in a twenty-five fool circle at a sixty- 
degree angle. The craft has a maximum 
speed of 130 miles per hour with two pas- 
sengers. It Is powered by a 110-horse- 
power Warner motor. The circular wing 
is attached to the fuselage by braces in 
the manner of the usual high-wing mono- 
plane. In addition to ailerons fitted to the 
outer edges of the wing, there is an ele- 
vator controlled by the pilot, as are the 
elevators on the tail. In test flights, the 
ship was stalled at considerable height, 
but instead of plunging to earth in a spin, 
it sank slowly like a parachute. 



to those thirty -six inches in 



BLOCK FOR BOAT PROPELLER 
MAKES REPAIRS EASIER 



Repairing the boat propeller is made 
easier by means of a pitch block which is 
used as a master gauges in straightening i» 



FMtnff Boot Propeller Blade to Special Form Rc 
f f Vjpais DvtfT&tion from True S/iopc 
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Artist's Idea of the * r €iiy of Tomorrow/* Constructed of Class in Steel Frames: a FrdcfstfoJ Process for This W^orfr Is Being Used in Building a New Vprft 

Filling Station, Similar to the One Shawn Pit the Foreground ; the Glass H/dli Lend Thetnxtlv* * to UflUJLrd Lighting Effects 
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STEEL AND GLASS UNITS 
FOR BUILDIN 



<% 



t±/ * 

Structures with glass walls sealed 



ci 

Go 



steel frames may be erected by a new 
a process, the latest in the building field , In 
actual construction, mastic is placed on all 
■ v four sides of each glass unit, usually six- 
by-six inches, and this unit is placed be- 
tween horizontal steel ribs called “purlins, 
fastened to uprights or previous facing 
brick, cement or wood, which, with ver- 
tical anchors on the sides not taken care 
of by the purlins, provides a water and 
ind proof joint. Construction is simple 
nd quick. Expansion and contraction of t' 
the glass is allowed for in the “spring grip" 
the purlins and vertical anchor strips? 
The method makes possible the use of 
^^{lass units three- eighths of an inch thick, 
'ary mg in surface area to meet require- 
u ments. The ease of installing indirect fix- 
Vt ures, from which unusual lighting effects 
may be obtained, is another advantage. 
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Radio Kmeeittrr Attached to Belt U’ Jr it' ft Enables Of- 
ficer an Beat ta Receive Police M 



STREET INDICATOR FOITBU! 

AIDS TRAVELING PUBLIC 

Designed to eliminate confusion over 
failure to understand the conductor’s or 
driver's announcement of street names, an 
indicator has been produced for motor bus 



RADIO SET ATTACHED TO BELT 



AU>S OFFICER WALKING BEAT 

Giriceiri a S&stf can receive po- 





lice radio messages by using a radio set 
consisting of a receiver built as an integral 
part into a wide leather belt to which the 
officer’s gun and other equipment are at- 
tached, The man on the beat carries his 
receiver with him and hears the messages 
sent from headquarters through earphones. 

S)*/r 4 



DETACHABLE REAR WHEEL AIDS 
MOTORCYCLE TIRE REPAIRS 




Motorcycle tire repairs are simplified by 
a rear wheel ivhich can be detached with- 
out disturbing the driving assembly. By 
taking off one nut, 



TToi^, -Vom r of 
C r asm S t re e t A p- 
petirs on Indicator; 
Right, C lose it p 

She ll' n I nie riof o f 

the Indicator 
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or street car. It shows, fully a block be- 
fore the next stop, Lhe name of the street. 
Small and compact, the indicator is oper- 
ated by a hand or foot lever. It is installed 



pulling out the 
axle shaft and 
loosening three 
bolts, the wheel is 
released, leaving 
the brake drum, 
d r i v tug sprocket, 
chain and brake 




within full view erf passfm^brs. ♦ 

JW. W. W .sojvouVj 

~ i ct a *./. A jL 



adjustments undisturbed. Formerly it was 
necessary to disconnect the chain, brake 
rods and brake mechanism in removing 
the wheel. 
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LAR MECHANICS 

re Suit Tested in “Dry Tee 
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5trtifaj5pA*ri? Fhiff En^rmjj Fflrrlr of “Bry-tee 9 * a frmpfrdfiprc of 

110 Z«rs to F#jt &pc ci&l Flying Soil 



■* » 4 ■■ 

How would you train for a flight to the 
sirs tosphe re?_M azk Ridge 



to ear speed above forty * i 
miles per hour, without 
the manual shifting of 
gears. When the over- L* 
drive is in operation, the * 
engine speed is thirty per * 
cent slower titan propel- 
ler-shaft speed. In con- 
ventional drive, the en- 
gine speed and propeller- 
shaft speed are the same. 

The reduction in engine^ 
speed not only adds to the * 
life of engine parts, but 
decreases fuel consump — j 
lion, A planetary gearset, 
at the rear of the irans- ~ 
mission, with a self-con- 
tained free-wheeling unit, 
makes up the overdrive. -** 
Its engagement is con-- 
trolled by the engine 
speed and the free-wheel- 
ing unit and it does not 
function when free- 
wheeling is locked out by 
the control on the dash. At any speed from 
forty miles up, the overdrive is said to 
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aviator, who plans an airplane trip into 
the region of rare air and intense 
cold high above the earth, did it 
by entering a tank filled with car- 
bonated ice to maintain it at a 
temperature of 110 degrees below 
zero, much colder than any tem- . . 
peraiure he will encounter in the 
stratosphere. He had a special suit 
made to protect him from the cold 
and intended to stay in the tank 
for half an hour to determine if 
the uniform would keep him 
warm. The cold did not bother 
him but he emerged after a brief 
slay because ihe fumes from the 
ice penetrated the mask he wore. 



permit the car to travel about 1,400 miles 
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DRIVE SAVES ENGINE 
AT HIGH SPEEDS 
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Strain of driving at high speeds 
is reduced in the automobile en- 

gme by means of an overdrive device on 

one of the 1934 models. The unit is pro- 
vided to reduce the ratio of engine speed 



Cufawtfy Viww of Overdrive Meehattitm, with Arrows Painting 
In V ori^us Parts; Notts: Simplicity of thm Arrangement 





on the same number of engine revolutions 

that would bo required to carry it 1,000 
miles in conventional drive, 
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s^Ld Ol cits'" 

lps Photograph Heart Beats 



Electric “Ear 

Photograph! 



c records of pulsations of 
the human heart are produced by a port- 
able instrument containing an electric 
“ear" and equipment for converting sound 
into light. The electric ear, a sensitive con- 
denser microphone, picks up the heart’s ^ 
sounds, which are amplified until they can 
be heard through a radio loud speaker. 

The amplified sounds are converted into a v 
vibrating light beam which is focused on a ' 
rapidly moving strip of photographic pa- v 
per. At the same time, the light is pro- 
jected on a ground glass screen on the ;> 
control panel of the instrument, so that the 
light variations may be watched by the \ 
opera Lor. Earphones enable the operator 
to hear the sounds at the same time. The^ ^ 
strip of sensitized paper records the hght*“ 
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PhOTOGAAPhIC 
A£ COACHING 
A&PER — 
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T op t Elect rastethogmph ; Left r 
Diagram a/ Machine's Opera- 
tian ; Bottom^ Actual Record of 
H^art Beats Showing Variations 
from Normal 



SOURCE 



AMPLIFIES 



any defect in operation 
of valves or muscles, 
measure comparative in- 
tensity of the different 
sounds of the heart beat, 
time the pulse and obtain 
other valuable informa- 
tion. The apparatus is 
contained in a case eight 
inches wide, twelve inches 
high and twenty-one 
Inches long. It weighs 
less than thirty-eight pounds. The machine 
operates on 110- volt house current, ' 



LIGHT SYSTEM 
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SCHEMATIC DIAGRAM 
QF THE ELECTROSTETHOGRAPH 



' , t FUMES CAUSE AUTO WRECKS \ * 

Many unexplained automobile accidents 
are believed to result from carbon monox- 
/ tdc which seeps from the engine into the ^ - 
oeai\ In 1 933 there were 58,900 unexplained ^ 
^accidents which killed 3.260 persons and _ 
^ injured 53.240. Tests show llial about sev- 
*.! en per cent of motor vehicles in motion % • 
contain enough carbon monoxide to causes*^ 



variations, resulting in a long strip that 
tells the story of the heart beat, measured 
in one-hundred-twentieths parts of a sec- 
ond, From this record, a physician can. 
observe regularity of the heart, determine 



-v occupants to collapse. 
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'T'EN years ago commercial 
A extraction of any of the 
score of valuable elements 
present in the ocean was as 
impossible as alchemy* Today 
it is an accomplished fact in 
the production of bromine, n 
vital ingredient in the maivu- 
faclti re of anti -knock gasoline, 

*'And I feel safe in predict- 
ing that within the nex! dec- 
ade — and possibly even within 
the next year — we will he able 
to recover gold, silver, radium 
and all the other untold 
wealth from the sea ,’ 1 says 
Thomas Midgley, vice presi- 
dent of Ihe Ethyl -Dow Chem- 
ical company, whose research 
promises this modem miracle. 

Midgley, who received the 
William H. Nichols medal of 
the American Chemical So- 
ciety for his discovery of 
knock Less gasoline through 
the application of tetraethyl 



Top, IV itltr Intake of Plant Which Extracts Bromint 
fr$tn Sea H r a(cr ; Se/oufj Vuuff-s LiAr Thiw Afay*Samc 
Day Maid Oatd Extracted tram Ocean 
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TANK 



FUME 



IHLtT 

5EA WATER 



BLOWING OUI TOivGH 



AIR EXIT 



lead, then continued:: “Now that we 
have made one dream a reality, it is 
only a matter of further technical 
development and refinement of proc- 
esses before we make ibe sea loosen 
its hold on a fortune so fabulous that 
ii staggers the imagination* 

"The process for taking gold from 
sea water is no more difficult a prob- 
lem today than was the task of ex- 
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Topp t/ji'nf ft “Dry Cleaner" with 
tSeiiwsw Arran^ment to Extract 
Gold ParticliTK frvm Bc- 

Diugrunt S^oufipj Coursp 
Sea th rpii(L^l Cluirriher in 

Brojnjm- Ejtiruffmn Plant 
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This Plant Extracts Bromine from Sea Water 
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Bromine Ext radian Plant; Sulphuric Acid and Chlorine Are A ddvtd fa 5 l'u W'afer fa Retell ie the BfO 
mine Fumfar A * c tinier a Shauicf vrf Sadu-A&h Solution 
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Some Day the Oceans May Yield Their Gold 
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Soaking DottfTt on the Bubbling Tanks at Bromine Solution after ft if Freed from Sea Water; Some 
Day Quid May Be Recovered from the Seo by u Somewhat Similar Process 



tracting bromine ten years ago. Tomorrow 
we shall probably be wondering how we 
overlooked some simple discovery that will 
unlock the door, 

*Tn fact, the sea is the greatest store- 
house of wealth on the earth. Once the 
secret of tapping it is known, it will give 
man an inexhaustible treasure house of 
riches he will be able to draw on for thou- 
sands of years without striking bottom/' 

Bromine is used in synthetic chemistry, 
medicine and the color industry, but its 
chief value at present is in the manufac- 
ture of what motorists know as "ethyl.” 

It is a dark reddish-brown non-metallic 
liquid never found free in nature but oc- 
curring in spring waters, salt deposits and 
certain silver ores in addition to sea wa- 
Icr. Heretofore it has been commercially 
prepared from bittern, the residue left 
after salt has crystallized. The Ethyl-Dow 
company has been working for years on 
the problem of producing bromine direct- 
ly from sea water, its most logical suurce. 



“As everyone knows, sea water is slight-’ 
ly alkaline," Midgley explains. “To make 
it give up its bromine, it is only necessary 
to shift it to the acid side. In our plant we 
accomplish this by adding a small amount 
of sulphuric acid. 1 * > rV 

The Ethyl- Do w/plant for the production 
of bromine, neav^ Wilmington, N, C, ( is a 
series of sealed chambers in which occurs 
an amazing metamorphosis through chem- 
ical prestidigitation. Located almost at the 
ocean's edge, the plant draws its “raw ma- 
terial through a large canal into which 
the sea water gushes and booms like the 
surf. In the first chamber the water re- 
ceives its injection of sulphuric acid to 
make the subsequent transformation pos- 
sible. Then, in another room, chlorine is 
added. Chlorine and bromine, which is in 
the water in i he form of sodium bromide, 
are related. The chlorine, however, is the 
more active and soon joins with the so- 
dium, “kicking the bromine out," 

As soon as the bromine starts to emerge 
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in a combination of gas 
and solids looking some- 
thing like smoke r the wa- 
ter is pumped to the top 
of the bromine towers and 
poured down in a fan- 
shaped shower. A cur- 
rent of air is forced 
through this shower, not 
strong enough to carry 
away the spray but suf- 
ficiently strong to blow 
the bromine fumes into 
another chamber. Here a 
shower of soda-ash solu- 
tion is sprayed from the 
roof. The soda ash has an 
affinity for the bromine, 
precipitating bromide- 
bromate, which is com- 
monly known as mining 
sail. This is pumped into the ethylene di- 
bromide building, where it is made into 
ethyl fluid. 

One factor making the extraction of 
gold at the Ethyl- Dow plant a probability 
of the near future is the theory that in 
extracting the bromine, the gold content in 
the sea w-ater becomes ionized, or elec- 
trically conductive. Since gold in its na- 
tive state in the water exists in the form 
of a colloidal suspension, it is much more 
difficult to remove than bromine, but if it 
becomes ionized, it could be filtered by 
making it adhere to some cheap chemical 
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Operator /i SViaxun Furmrajr Portable Machine on Steel Piate lor a 

T c&t : Heavy in&ultMti&n Protects iti* OotTufor from injury 



PORTABLE X-RAY APPARATUS 
TESTS STEEL PLATES 

Heavy steel and iron plates can be test- 
ed without transporting them to a labora- 
tory with the aid of a portable X-ray 
apparatus which can be moved to Ihe place 
where the plates are made or are to be 
installed. The machine is safe, all parts 
being well insulated. 



SHARPENER PULLED ON THREAD 
WHETS RAZOR BLADES Q uA 






substance. 

One of the chief obstacles to the profit- 
able extraction of gold from sea water lias 
been the prohibitive cost of pumping. 
With the water already running through 
the plant for the elimination of bromine, 
gold could be made a by-product. The 
water pumped up in the course of one day 
in the bromine process contains more than 
$1 T 0OO in gold. It also contains, in varying 
quantities, radium, silver and many other 
valuable elements. 

There are 600.00tf.000 pounds of bromine 
in a cubic mile of water. In the Ethyl- 
Dow plant, 15,000 pounds a day are re- 
moved from 30,000,000 gallons of water, or 
approximately 32,000,000 worth of bromine 
annually. In that same cubic mile of wa- 
ter there is 310,000,000 In gold and there 
are approximately 300.000.000 cubic miles 
of water in the oceans of the world. 



Pulling the latest razor-blade, sharpener 
along a thread causes a cylinder to rotate; 
whetting the blade in a few seconds. The 
sharpener is about the size to fit comfort- * 






Thready Qutikty W hatting the I'hida 

ably in the hand. The rotating cylinder 
holds a dull blade in the right 
q u i^i^sh a rpeni ng . 
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LtH, T uhr u.iRi/j Kritftcr (o Present Dema^c Tire it Run Flat! Center* Driving Nmlw 

into Tire; Right r Removing i\atl from Tube H'/ifc/i it Setf -Sealing r Keeping Air tram Escaping 



In ere used safety for the au trust is built 
into two inner tubes which are being pro- 
duced commercially. One tube may be 
run flat for short distances, permitting the 
driver to move his car to a safe place for 
changing tires. It is made of black and 
gold rubber. The black rubber forms the 



bulk of the tube, with the gold compound 
vulcanized over the inside circumference 
to resist chafing. The tube is puncture- 
sealing, incorporating plastic gum on the 
inside surface of the tube wall. When a 
hole is made in the wall, the gum flows 
into it, preventing air leakage. 




Road Map Determines Auto Mileage 

IK&Kr r * 91 Mileage along any route may be deter- 
mined in advance by rolling an indicator 
along the route on an automobile map. 
The body of the machine is a set of gears 
with five to one reduction, with the meas- 
uring accomplished by a traction wheel. 
The indicator may be adapted to maps of 
all scales by proper graduation of the trac- 
tion wheel to a particular scale. It can be 
carried in the pocket. 

^Br 

,? GRASSHOPPER INCREASE SEEN 

Warning that grasshopper trouble might 
' be expected in six northwestern states this 

year resulted from a government survey 
of grasshopper eggs in the soil of those 
areas. Increased numbers of the pests may 
5 be expected in Montana, Nebraska, Wyo- 
ming and the Dakotas, and possibly in 
^Minnesota, where an effective control pro- 
has been carried on for two years. 
Iioppeif damage in Norths Dakota in 



Indicator EJcfermirtrif Mutant? et Aute Trip WJi*n 
f i Rolled An ffighutay Map 







1933 amounted to more 
than $10,000,000. Three 
species of hoppers have 
been entrenching them- 
selves during the years 
when financial difficulties 
prevented local agencies 
from doing a good control 
job. A fourth species, the 
Rocky Mountain locust, 
also is expected back this 
year. Nature, by means 
of cold, wet weather in 
the spring sometimes 
takes over the control job. 



NEW BRAKE 1.1 M 
"BURNED IN 
BY GRINDER 

Bus and truck 



TELESCOPIC 

CAN BE frASEO 
IfiWEHED 



opera- 
tion is made safer by a 
cutting machine that 
"hurns in” new brake lin- 
ings before the vehicle 
leaves the repair shop. 

After taking the inside 
measurement of the brake 
drum with calipers, the 
lining is place d on the 
brake shoe to correspond 
to these measurements. 

Then the lining is ground 
true and smooth by small 
carborundum wheels ro- 
tating around the axle shaft, resulting in * 
perfect fit between the shoe and drum 
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IT Adhesive tape witn a 
cloth is being produced 
in surgical cases where 
is necessary, 1 / 



waterproof back- 
for outdoor use nr 
imquent washing 



Device for i, Buming /n' 
f/le 7" ruefc or B\ 



New Brake Lining Bet&rg 
t ths J Rand 
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OFftufiii^ Showing Haw Rain-Cirth Appears from Plane with Shadow of Ship in Its 
Center ; the Circle Farms on Banks of Clouds beneath the Ship 



Viewed from live ground, the rainbow is 
one of the most beautiful of nature’s spec- 
tacles, but from the sky a similar phenom- 
enon is even more magnificent. A few 
transatlantic flyers and other aviators have 
been : ucky enough to see the sight, among 
them Miss Amelia Earhart and her aviator 
and mechanic on her first crossing of the 
Atlantic. Late in the afternoon of the first 
day they saw ahead, not a rainbow, but a 
rain-circle lying flat upon the top of a fog 
, hank below them. The ship was then (ly- 
ing at an altitude of between 4,000 and 
5,000 feet and all around the circle of lu- 
minous colors tumbled a mass of clouds of 



varying hues lighted by the rays of the 
evening sun, From iho clouds ahead the 
shadow of the piano was refracted into the 
center of the rain -circle. Other flyers have 
reported seeing a similar sight and it is 
also sometimes glimpsed from mountain 
lops when the sun is near the horizon, 

<[Popular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, 
but this information is kept on file and will 
be furnished by our Bureau of Informa- 
tion upon request, accompanied by self- 
addressed stamped envelope. 









A TUNISIAN village will be 

among tha foreign common itieis 
fee'jjring tbs 1914 World's Fair. 
Below if a typical street scent In 
fbe furniture marbif of Tunis* 
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ff\ANT mors animatid exhibits will 
be s h- t fi in fh* Hall of Science, shown 
^Wi, than wir» presented Inf year. 
Ah effod has baan made tbit y**r to 
prom fi | the dramatic jtofy of the 
progress of science from the viewpoint 
of the layman, father than the iclen* 
tiit. Left, visitors to the Tunisian 
village may encounter typical natives 
like this Ttinii flower merchant who 
carries all his wares on the too of 
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Electricity b sari h a m e %% c d to do th# work of mil- 

lion! of human handt* If It the tnyitery and the nttradn 
of madam civilitatipn which lighti our homc^ op*rat*i 
our household appllancei and runi out factor'll. Its latest 
applications again will be demonsf rated in lK« Electrical 

building! above. 
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P ART of Ihe Belgian village which 

charmed Fair visitor! last year and 



gave the eye for building other 

foreign communities. 
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H i OW would yon Tike to 
make a trip around the 
world in a day, stopping 

— for an hour or two in 

England mid France, seeing the 
sights of Italy, Spain, Ireland 
and Switzerland, paying a visit 
to Germany and Chinn and 
catching a glimpse of such out- 
of-the-way places as Tunis and 
Morocco ? 

This is part of the lure of the 
Century of Progress for 11K14 
which has been transformed into 
an international exposition by 
adding to the wonders oi' indus- 
try and science shown last year 
more than a dozen foreign vil- 
lages. each a faithful miniature 
of the nation it represents. 



RIGHT, en Arab iheik tuch ax may in- 
habit the Tufltiian village. Below, the 
Travel and Transport building with iti 
"iky hook* supporting the roof. 
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The "Sly Ride/ - flboYB, agtirt will 

g i yq> vmlOM en aerial thrill. Left, 
the lllinou Hdit building. « tym* 
phony In tymm*(ry, 

Tlmse foreign cuinm uni- 
ties, depicting the urehitec- 

ture* industries, ms turns 
and dri-s?p ujr must id lio- 
principal countries of the 
world* will give- visitors uu 
insight into other tuitions 
which could Ik obtained 
otherwise only by expen- 
sive travel or by weeks of 
intensive reading mni re* 
seaii'li. 

The medieval Hclgian 
village at' lust year which 
charmed mi 11 ions ol! visi- 
tors with its age -wen I hared 
atone towers, winding rob* 












hied streets, quaint buildings, 
old-world papulation and ex- 
act detail wf lift in Handers, 
gave tlu? cue for the many 
picturesque communities tliis 
year and forms the nucleus 
about which cluster these vil- 
lages of the nations. 

One of the most elaborate 
is the Spanish village whoso 
three acres are covered with 
reproductions of historic cas- 
tles imd other structures from 
the nix most famous provinces 
of Spain. To produce these 
feudal lowers in exact del nil. 
architects and an ti qua l ies 
made moulds and rubbing* on 
the spot from the ancient 
buildings themselves. Casts 
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D WfSS cobblcr p flbovo, typical of nativci of 
Swiss willago. Below, Old Heidelberg. one of 
the Fair*! popular recreation confer! end ret- 

feurenh. 

T^p uiKihf hy Httltiw Hftlniwi Ewing (lilT^wir, 
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were made in plaster from tin* 
mould s. and these c a s ( s 
formed the models for mak- 
ing exact duplicates and pro- 
viding tile same coloring. Na- 
tive people wind through the 
old streets lined with Spanish 
workshops and restaurants. 
Reminiscent of the Moorish 
conquests is the Tunisian vil- 
lage, a typical North African 
hamlet with its 1 ‘ souks or 

bu/aars, a mosque where a 
priest calls the faithful to 
prayer and an Arab theater 
presenting native entertain- 
ment ami music* Appropri- 
ately near is the “Oasis ,’ 7 
represent) Lig a Bedouin vil- 
lage on the edge of the great 
desert. Bedouin war dances. 
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Above, one of tho iigtilb. of I ho 1934 F,iii 

village with inhabitants i ft fliitlvc toittfftU 1 . 0 

entrance* lo Giposltscan 






r the French. Foreign 
Legion and native craftsmen 
hammering their silver and 
brass ornaments will greet 
visitors here. 

The entrance to old Italy is 
a reproduction of the gate- 
way of Signa with a tower 
representing the Campanile of 
San Gimignano. Here the vis- 
itor finds i unseH in the Piazza 
Benito Mussolini, with the 
Tins Marconi and Crist ol'oiw 
Colombo to his left and right 
while before him rises an an- 
tique temple. A leaning tower 
from Bologna, a reproduction 
oi a feudal tower of the thir- 
teenth century is another fea- 
ture. 

The Swiss Alpine village 
has as background a re pro- 
duction of the mountains with 







ThE Old Engliih village 
will be tl +yp"c ally British 
it tKii jtrset scene. 



synthetic si u>\v f film lets mid St. Ber- 
nard dogs, Th is viltuge is a reproduc- 
tion of the older portions of Borne 
when* Swiss wutch makers, rudders 
Mild native dancers entertain visitors, 
Nearby is the (ter man Black Forest 



village, u winter scene with synthetic 
snow and icicles, show covered hills 
and a frozen mill pond in the miter 
for ice skating ad summer long. Air 
conditioning plays an important purl 
in carrying out Ihe illusion of cold 




A TYPICAL Fair crowd 
wending ill way along th« 
Avtnu* of FI i g ■ which 
chtngai Eti color dally ai 
flout nitToftat if* hon- 
Qifod M 





Germany's Bind Fores! village will display 

doeta. H £ ffl )i a typical clock peddler and h 
drcmd like characters jn a comic opera to a< 

the limappece*. 
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r HE Swin village will feature min- 
itreli [tt* that* who, In their r»a- 
livo tand, go from one commuri ity 
to another and 1 entertain tourivh 
by yodeling and playing their 
mandolin* and other muiicaJ in- 
itrumentf „ Then they pa* l the hat- 
Below, a comer of the ccForful 
Social Science hafl, typical of the 
new architecture brought into 
prominence by the Century of 
Progreti, 







A BOVE, itreet rmiilcitn from oar 
bary c«ait, typical of criteria fnart 
found in tome of foreign village!, 
Right, Oriental girl* in native ccitutne, 



weather by maintaining (lie 
building* of this group til low 
te mi a* rat tires. Around the 
null | mud hit shops showing 
German Home industries. 

The French village this 
year represents 8 sect inn of 
the old Montmartre quarter 
of Paris and the England of 
the sixteenth century is 
brought back in the Hid Eng- 
lish community which In- 
cludes a reproduction of pari 
of the fatuous Cheshire Cheese 
Inn of London, resort of Sam- 
uel Johnson and his literary 
cronies. Sul grave Manor, an- 
cestral residence in Engl a u<] 
of George Washington's fam- 
ily, the cottage of Anne lhdh- 
(ContitiUfd to Pftgr 124 A ) 




A BOVEh modet of Ford 

okpoiiHon building. Tfl# 

cylindrical section, r#p^ 
relent mg geau k wl\\ be 
given Hie Hluiton of mo- 
Hon by tiling colored 
light*. Jtigliti tower of 
Belgian village 
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Here arn the 150-foot triangular fowferi of the 
rodura! building which age! n will house the gov 
ernmont aihiblti* Thfcse fowori represent tfl* 
fhrufl area B divisions of government* 
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UJEAVERS may once more 
^ become the basis on which 
all furs are valued if experi- 
ments now being conducted by 
the National Parks branch of 
the Canadian government are 
successful. Once the coin of 
the realm, beavers become so 
scarce that today no white man 
may trap them in the Domin- 
ion, and Indians may do so only 
in limited areas. Beaver fur is 
scarce, where once it was the 
standard on which all fur deal- 
ings were based. 

In order to bring the beaver 
back to its once multitudinous 

population, studies are being 

made of beaver life to find the 
best ways to increase its num- 
bers. Besides being a valuable far-bearing 
animal, the beaver is considered by gov- 
ernment authorities ns one of the best 
means toward forest-fire prevention, for it 
has been found that in regions in which 
the beaver is populous the least hires oc- 
cur, and in those where the beaver has 
been wiped out by hunters and forestry 

Top , Grey Gll/, Indian NatvnUtMt, Fttdwig 
Uo/rj,» Reuver; flight „ Filling a Tree; 

IcUfj Tutu# Itdtflf CcmiAff for Lunch 
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Advert lilrc Other Things Besides Leaves and Twigs: This 
One is Nibbling al a Jelly Rail 



U': * 
has c< 



He has gone ^o Far in 
this study* that where he 
has found orphaned 
beaver kittens he has fed 
the youngsters from a 
bottle and even a syringe, 
giving them milk diets. 
As they grew older he 
fed them boiled rice, ap- 
pics, and other foods not 
found in the woods. The 
beavers fed in this way 
have thrived. Gr™ n '*' 1 
has learned also 
animals can be transport- 
ed from one section of 
the country to another 
without harm. He has on 
several occasions taken 
them with him in boxes 
in his canoe, and on wag- 
ons and trains. 



operations, the greatest fire hazard is to 
be found. 

A half- breed Indian named Grey Owl 
has been made the official doctor and 
nurse of the beaver. He goes to the vari- 
ous parks of the government where the 



Other experiments have 
shown that beavers brought up from kit- 
tens on special foods and kept in a Lank 
in a cottage for the winter will in summer 
go back to the streams and the woods, to 
fell trees, build dams and lead their nat- 
ural life. 



beaver is found in some numbers and then 
studies the habits of the animal. He has 
made friends with the beavers wherever 
he has gone, so that they come to him at 
his call, invade his house, and become at- 
tached enough for him to find out what 
foods besides twigs and leaves they like 
best and which are most nourishing. 



Grey Owl’s activities as guardian of the 
beavers include the breeding of strong 
virile colonies. Through trapping, the in- 
terbreeding among some of the colonies 
has weakened their resistance to weather 
and other animals. In such cases beavers 
from vigorous colonies are brought in to 
strengthen the weaker groups. 
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u9**Cut>Out” for Neon'Light Sign Reduces Fire Hazard 




tanner ted to Letters of Neon* Light 
io Shunt Out Defective Units 




Damaged or defective neon units are 
shunted out by employing a simple ‘‘cut- 
out” which greatly reduces the fire hazard 
in the use of such displays. The CUt-OUt is 
connected with simple clips across each 
neon letter or unit of letters. In the event 
of failure of one section of neon, a fuse js 
melted and a pair of contacts close, allow- 
ing the balance of the sign to function 
normally but preventing the flickering and 
buzzing common to cases of uncontrolled 
transformer voltage. It is easy to replace 
fuses and it is claimed the device, to a 
great extent, will help keep transformers 
from burning out. 
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mounted a 



power -driven 



lawn mowers, a Wisconsin man goes after 
business and does the work on the spot. 
The sharpener is efficient, automatically 
sharpening the blades and cutter bar to- 
gether to produce an excellent cutting 
edge. The sharpener is said to do the work 
faster than similar devices. Removal of 
the handle from the mower is unnecessary. 



With one wheel slipped off, the mower is 
clamped in the sharpener and the power 
turned on. Several different chucks are 
provided to adapt the sharpener to all 
sizes and styles of mowers. Tile sharpener 
is available in motor or bell-driven mod- 
els for installation in trucks or machine 




FfpL'elmf Shop of Small Auto with L&wn* 

M ewer S/inrjsr/icr Built on Roar peck 

shop, A grindstone attachment also may 
be obtained for use with the outfit. 



AUTO SPRING COILS DEFY ALL 
TORTURE TESTS 

Coil springs in the front -wheel suspen- 
sion of one 1934 automobile are made of a 
super -strength" steel alloy. In tests, the 
springs have been subjected, under hy- 
draulic pressure, to 1,800,000 "ups and 
downs," without breaking. This is more 

would receive in 
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ffiijf Stool Roil ft Twitted into a Coil Only a Few % 
Inches Lang for UsO m Modern Automobile 
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ten years of use on an average motor car. ■ 
Each spring is rolled out of a steel rod 
147 inches long, actually longer than the 
wheelbase of the automobile for which it 



is intended, the Plymouth, The spring is 
part of the new independent wheel sus- 
pension system which increases comfort 
for driver and passengers. 



CLOCK LIKE STUDENTS’ GLOBE 
TELLS TIME AROUND EARTH 










Shaped like the globes used in geogra- 
phy classes, a ‘‘world clock” tells time for 
any place on the 
earth. It is encir- 
cled by white 
bands to den 
hours, minu 
and seconds, wdiieh 
rotate in opposite 
directions about 
the sphere. Time 
is found by noting 
where a vertical 
line from any par- 
ticular point on 

the map intersects Ihc ‘‘hands,” The year, 

are shown. 
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Dummy Car for Testing Driving Skill; 
Highly T&y Car and Moping Highway 
Semen Watched by Driver Tested 



Accurate tests pf the ability of 
automobile drivers are made at 
Tbwn^State college with the aid 
of a dummy car and a toy auto 
beneath which a miniature high- 
way moves. The person tested 
sits at the wheel of the dummy 
car and looks into a miniature 
stage across the front of which is 
a bar with a toy auto attached 
to it. The steering wheel of the 
dummy car controls the toy car 
and the accelerator controls the 



CAR MOVES ACROSS 
CINE CONTACT PLATE 






speed of the moving road. The 
moving highway consists of an endless 
leather belt on which is painted a road 
which winds, branches, comes to intersec- 
tions or goes straight. Since the bell moves 
* from back to front, it passes under the car J ) ^ 
attached to the rod, giving the same ef- 
fect as though the toy caT were traveling 
forward over the road. Part of the test 
is to steer so the toy car will be directly 
over the right side of the road as the high- 
way passes beneath it. In addition the 
driver must observe directional signs 
flashed at the hack of the stage and a stop 
and go sigiiaLat the top. Errors are ccgml- 



ed by the examiner and an automatic 
check is made of the steering. It has been 
found lhal the observant, quick, cool driv- 
er invariably makes the best score. 



GAME SCORER KEEPS TIME 
; FOR BASKET BALL FANS 

Mysteries of timing and scoring will be 
revealed to both the audience and players 
by a mechanical scoreboard designed for 
basket ball. It is len feel long and seven 
feet high, containing nearly 7,000 parts. 
In the center is a three-fool stop watch 
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which tiroes the g&fne by minutes and 
seconds* As the hand of the block ticks off 
^ " the last second of the game, it automatic 

Vj cally fires the dosing gun. On each side of 
- ‘ the clock is an ei 



ghteen-inch clock, one 
*indicating time-out periods and the other 
ten -second back court rule, called the 
J "-off goal timing.” Each timepiece sounds 
a signal as the period ends. Beneath the 
* timing units, which are controlled from 
*s the officials’ table, is the scoring section of 
~ J | the board, subdivided for home and visit- 
3 ing teams. Team and individual scores are 
shown, enabling the fans to keep up with 
the scoring of each player. The control 
unit is connected to the scoreboard by a 
cable containing 102 wires. Fifty -two push 
■ buttons control the scoring section and 
^ three tumbler switches control the time. 
Plug-ill units which fit into the palm of 
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of Tktx Model Is Controlled 
uxes ft to Smile or frown 



EXPRESSION OF MODEL'S FACE 
CHANGED BY MOTOR 

Lifelike changes of expressipn-^fepro- 
duced in the face of a model head made by 
a sc ulptor . Jiw-faclal expression is con- 
trolled by a liny motor and as the motor 
runs the face first smiles, then sneers and 
finally becomes coy or demure. 



IC PENCIL SHARPENER 



Capable of putting points on twenty pen- 
cils per minute, an electric pencil sharps 
ener starts automatically when a pencil is 
inserted in it and stops itself when a point 
is made. A primary circuit breaker starts 
the motor when ff) $ ^ | 

the pencil is in- I *“ 

serted and stops it rt y 
if the pencil is 

wit lid ra wn for a ny ' <* 

reason, while a A 

secondary l>rt<nk‘.'!' ^ 

stops the sharpen- 
er when the point MH B I 

is made without —* 
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Basket Sail Scoreboard Being Moved for Gome; 
tom* How Boord Present* Ci^nriaE Data 



the hand make possible the subdivision of 
control between timekeepers and scorers. 
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wasting any of the pencil. Crowding or 
pushing a pencil sinus the motor before 
the point 
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By EMILE t, SCIINUKM ACHER 



/^OWBOY 1 ’ of the deep, the modern 
^ tugboat, deliberately looks for trou- 
ble. Such is the code of the tugboat men 
that, besides "riding herd’’ on $ I, f> 00, 000,01)0 
worth of hipping, salvaging $15, 000,000 
worth every year, speeding the ari^val and 
departure of liners, they still find time to 
hunt trouble. And in finding it they have 
contributed many heroic chapters to the 
’epic of the sea. 

Thousands of improvements have been 
made upon the steamship since the inven- 
tion of the "Clermont,"' but science has not 
devised anything that will prevent a grace- 
ful greyhound at sea from changing into 
a lumbering elephant-in the harbor. Ma- 
rine engineers have pone- a long way to- 
ward solving the problem by improving 
the tugboat to such an extent that in a 
fight with the elements it is capable of 
taking charge of a ship many times its 
size and tonnage. 

So important indeed has the tugboat be- 
come, according to John Sullivan, chief 
operations of lice of the Dalzidl . Tawing 



rpp P “Rtding Herd” on the " LtVivt h an'~ ' ; flat 

tom, fiaruihwg the Hietwrie "'Cvnll/lalidfl" 



Line, that if it stopped its daily ‘round a 
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lor a week, the country would 
be virtually nt a standstill, with 
food, fuel and other necessary 
commodities tied up in ware- 
houses, trains or in ships. 

Despite sis squat and ugly 
appearance, the modern tug- 
boat has been equipped by sci- 
ence with the most sensitive 
controls to be Found in any 
boat. These are a vital neces- 
sity in maneuvering a liner into 
midstream, because even a 
slight error might result in de- 
struction of the tug or serious 
damage to the liner. Tugboat 
engines, tremendously compact 
power plants, are rated at 800 
and more horsepower, every 
bit of which is used when a 
boat is nosed into midstream, 
creating a tremendous obstacle which must 
be pushed, its length and depth acting as a 
dam to the wall of water behind it. 
Telegraph apparatus, powerful marine 
glasses and other modern devices make it 
possible for the cowboys of the deep to 
gather quickly to herd one of their un- 
gainly charges into a berth. It is one of 
the unpardonable sins of tugboating to be 



T op. Towing Submarine ^/f£r It Had Been RoUed 

tram Bottom 0/ S*ct; Bottom, Dispatcher Keeps Tugs 

Operating on Schedule 



late, and very fe\v delays in New York 
harbor can be traced to any of the more 
than 700 tugboats thaL ride a watery range 
of G22 miles. Short-wave radio, like that 
used by police, has not as yet made its ap- 
pearance on tugboats but is prophesied for 
the near future. 

In the course of a day’s tour, a tugboat 
may have to tow a biasing tanker, change 
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the position of half a dozen freight ships 
and keep a rendezvous with other tugs to 
dock a 20 P <l00-ton liner. All of these as** 
signments must be carried out promptly in 
spite of the fact that the huge incoming 
liner may have battled heavy seas and be 
two or more hours late as a consequence. 

Sitting at a window in a shack at Sandy 
Hook with a telephone in front of him, a 
marine watcher scans the sea with power- 
ful glasses. Other trained observers are 
located at City Island, Quarantine, the 
Battery, Coney Island and other points of 



Top, r Efffjw Keep Traffic I \f wings 
Ceni£r t Typical Message Giving 
Position &f L.inet ; Rnttam^ 0 iji - 

patchar Eye on the Tape 

vantage for observing craft enter- 
ing the harbor of New York. Sud- 
denly the Sandy 'look observer 
picks up his telephone to report 
the ‘‘Queen of Bermuda F ' which he 
recognizes by her lines long before 
he can sec her name on the bow, 

A few minutes later in the office 
of the Dalzell Towing Line, as well 
as in the offices of the other com- 
panies operating tugboats in New 
York, the telegraph ticker punches 
this message on a typewritten tape 
". . . Queen of Bermuda . . . passing 
. , , Sandy Hook , . , bound in. 1 ' 
Sitting in front of a huge chart of 
the harbor studded with many pins, each 
pin denoting one of his tugboats, Benja- 
min Brady, the dispatcher, locates tugs 
Three, Four and Seven on the chart. Tug 
Three is towing a railroad float loaded with 
freight cars from Long Island to Manhat- 
tan. Tug Four is moving coffee ships from 
their berths to a warehouse pier. Tug 
Seven is in the East river jockeying a fruit 
ship into a sailing position. AH three of 
them have been assigned to berth the 
‘‘Queen of Bermuda,” 

The dispatcher's phone rings and the 
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captain qf tug Three re- 
ports from the nearest 
shore station that he has 
finished his task. The dis- 
patcher glances at the 
ticker again. There is still 
time, for ihe ticker will 
notify him when the ob- 
server «it Quarantine re- 
ports the vessel from that 
position. Tug Three js 
told to report back by 
telephone in half an hour. 
In the meantime ii pro- 
ceeds to a water plug to 
lake aboard forty ions of 
water for its high-pres- 
sure boilers. 

A short while later tugs 
Four and Seven re port 
and receive their orders. 
When the “Queen of Ber- 
muda" approaches pier 95 
all three tugs are waiting 
to receive her and nose 
her gently into her berth* 
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Top, Handling a Ringing T anker Impcriis the Tug; 
Bottom , Tugs iiritJi Powerful Derricks Attempt 1(41 
Rais* Sunken Submarine 



Although the cowboys of the deep for 
the most part ride a “local range ” they are 
capable of traveling across the ocean. 
There are quarters aboard each tug to ac- 
commodate a crew of ten, although when 
riding the locql range the crews generally 
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sleep ashore. The longest low on 
record was made by the Dutch 
tugs, “Zwarlo Zee* and “Witte 
Zee," which towed a 17. 000 -ton 
float ing diydock, 581 feet in length, 
from the Tyne, England, to Wel- 
lington, New Zealand. As it was 
necessary to keep the un wieldly 
structure at sea as much ns possi- 
ble during the 11,000-mile low. 
the tugs had to be bunkered al- 
ternately, one steaming ahead to 
the nearest port while the other 
continued towing. 

“Because of ihe unexpected sit- 
uations that constantly occur and 
because of the towboat’s habit of 
looking for trouble, promotion 
comes quicker to a towboat man 
than in any other typo of vessel, if ho 
shows ability," says Mr, Sullivan, 

“The waterways have witnessed more 
epics of towboat men’s heroism than could 
be told in many volumes. There is, for ex- 

{ Con Ii nut' d to page 3 24AJ 
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low- temperature brine 
through pipes placed in 
116 wells driven in two 
concentric circles 
around the site of each 
shaft. After four months, 
the ice machine had 
frozen solid circular 
walls around the shaft 
sites* forming a shell 
that extended to the 
clay bed eighty-five feet 
below high water. With- 
in this shell, the tin- 



Pimpiay F/ffurss Mode of Flexible Mat aria! Which 
lfi/1 Afflf Briak am Man at Right Is Shouting 



Manikins and other decorative figures 
formerly made of wax arc being formed 
of a new material known as '^flexique" 
which has the plasticity and appearance of 
wax combined with a durability greater 
than papier mache. This material can be 
shaped or molded into any sort of figure 
or design, it is claimed, and will not break 
even if hurled to the floor or stepped on. 
Many colors and combinations are possi- 
ble and the color is inlaid so the figures 
are easy to clean. Arms made of such 
material will stand much stretching and 
twisting without permanent distortion. 



* r ICE-MAKER HELPS SINK SHAFTS 

* EIGHTY-FIVE FEET DEEP 

Two great ventilation shafts for the new 
6,923-foot vehicular tunnels at Antwerp,, 
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Drawing of Great Tunnel under Construction at 4nf- 
H»rPf Showing Buildings 






Belgium, were sunk by a novel method. A 



s used to circulate 
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frozen ground was excavated without the 
use of caissons or bracing. Then the shafts, 
made of reinforced concrete, were sunk, 
one on each side of the river. 
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PRINT FOUR COLORS AT ONCE 



Engraving four different letterheads at 
one impression, using two kinds of paper 
stock and printing four different colors 






equipped with a new 
feeder, A production of 
5,000 letterheads per hour 
Is cLaimed. Continuous 
production is made pos- 
sible by elimination of : 
racking and by special 
inks which dry under a 
heat treatment withiru 
twenty seconds. Cost is 
less than half that foi’yc' 
hand-fed presses, but is 
five times faster. The en- s 
graving process is not af- ^ 
fected by climatic condi 
tions, static electricity or 
shrinkage of paper. 



water sprat 
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IS ADJUSTABLE source^ 

Draftsmen and others > 

who work on high stools / ^ '■ \ 
are made more comfort- 
able if the stools are > ^ 

equipped with metal foot [ 

rests. The rest is hookei 
over the rungs of th 
stool and is adjustable. 1 
the user has short leg; 
the short bars are attached to the lop rung 
but if he has long legs the short bars arc 
placed on the lower rung of the stool 
thus lowering the rest three or four inches 



OVERFLOW pipe 
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Homemade Sluice Sax for One - jlfan Gold Mining! Sketch Shows SimpUc 
ity of N&t*} Use of Fruit Jarm ta Facilitate Recovery 



SLUICE BOX WITH FRUIT JARS 
IS AID TO GOLD MINER 

| 

Recovery of more gold than is usually 
obtained by panning is claimed for a sluice 
box equipped with fruit-jar riffles, The 
one-man mining machine consists of a p 
wooden box on legs, one dozen half -pint 
glass jars, a water pail and several feet of 
canvas hose. The box is just high enough 
to make the shoveling of gravel easy. With 
the box placed so that the mouth of the 
hose is upstream in the crock, a constant 
flow' of water is oblained. After the water 
fills the pail to a certain level, it begins to 
spray the gravel in the box with the cor- 
rect force to facilitate the separation of 
gold grains from the gravel. Contents of 
the jars are visible so that the value of the 
ore may be estimated easily. The riffle 
jars have the added advantage of holding 
quicksilver without amalgamating or the 
trouble of scraping in cleaning up. The 
outfit may be dissembled and folded for 
carrying when the day's operations arc 
completed. 



Bracket Which Provide* Foot Rest tor Stool When 
Attached to Rungs sir* Shawn 
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Looking at the heavens with the aid of the 
most extraordinary piece of glass ever 
poured, they may make discoveries that 
will completely change man’s conception 
of the universe. 

After years of research the men in 
charge of bu tiding the monster instrument 
for the t ' . . ! i T 1 1 r n i ; i Institute of Technology 
are now ar"wdrti AsTrohomers estimate 
that the mirror,. 360,000 times more pow- 
erful than the human eye, will magnify the 
moon and planets 10,000 times. Through 



the telescope the moon will appear only 



Top, Photograph Made with 100-Inch Mnvnt IVtisPJl 
Telescope? Below* Erecting the instrument 



A GROUP of American astronomers 
1 soon will experience one of the great- 
est scientific thrills of the century. On the 
night the world’s most tremendous tele- 
scope is completed they will lake turns 
peering into a tiny, brilliant eyepiece. 




2 



*> 



6*4 



S/3 J cue. ^ 







f/l (KO- r OlAs \^y\MX x < # 



sf 



u J 



r 



W <POla 



* — * 



r f -ir 

i 1 I/*— 






OPERATOR 1 
l CAGE 



AlU AYS OF Lift NT STRIKING J 

tl.vMlRAORAR* REFLECTED TOX 

\> THE SAME FOfAUpaNTyT^ 






York which provided the $6,000,- 
000 telescope fund. Drs. J. A. 
Anderson and Francis G, Pease 
of the Mount Wilson observa- 
tory are in charge of the work. 

Instead of gathering light by 
lenses, all large astronomical 
telescopes use a curved mirror 
to gather the light from a star 
and focus it at one point inside 
the barrel of the telescope. There 
a prism diverts the light to a 
point outside the barrel, or a flat 
mirror returns the gathered ! ighl 



Dnauring Shows Position 
of Operator tnsidc Tube 
of the Giant A fmw T*f*- 
jcojpr r Note How Light 
Is Re fleeted by Mirror to 
_ t C*niraJ FqcqI point 

smv.W • v "' \ Wj 

twenty-five miles away, at 
which distance large buildings 
could be easily seen. The 100- 
inch telescope on Mount Wil- 
son, only half the diameter of 
the newest instrument, can de- 
tect a candle flame 5,000 miles 
away. With the aid of this tele- 
scop e approximately 2,000,000 
nebulae, each as crowded as the 
Milky Way, have been found. 

It can peer into space a dis- 
tance of 400,000.000 light years. 

The new telescope, astrono- 
mers hope, will penetrate at 
least three times farther into 
space, thus opening an unexplored 
sphere thirty times the size of 
that now sounded. Already tasks 
that appeared insurmountable 
have been overcome in construct- 
ing the curved mirror that has 240 
square feet of surface and is to be 
smoothed to an accuracy of two 
one-millionths of an inch. 

Under the guidance of Dr. 

George Ellery Hale, who built the 

100-inch telescope, leaders in many through a hole in the center of the giant 
branches of science are co-operating with mirror. A striking feature of the new tel- 
ihe International Education Board of New esc ope Is that for the first time an observer 
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Topt Cutting Teeth in Warm Wheel Thai 
Keeps Telescope Painted at a Sliur 

will be able to sit inside the tube, 
directly In the path of the Incom- 
ing light, for in Spite of the shadow 
the observer will cast on the mir- 
ror, less light will be lost than if 
the rays were shunted outside. 

The most crucial part of the 
project — that of making the giant 
reflector — is now well under way. 
The problem was to find a mate- 
rial that could be ground to the 
necessary accuracy and that would 
remain unaffected by atmospheric 
changes* Glass and fused quarts' 
were tried but a super pyrex bo- 
rosilieate glass finally was select- 
ed after a trial mirror 120 inches 
in diameter, the largest ever 
made, was poured, a. I lowed to cool 
and examined. The giant 200-inch 
disk of this substance was poured 
recently. Instead of a deep disk, 
the mirror is comparatively thin, 
with an intricate system of ribs 
and webs on the back to give the 
surface strength and to provide 
grips for the metal backing. Even 
in this thin form, the completed 
mirror will weigh nearly twenty 
tons. Months will be required for 
the mirror to cool, after which it 
will be ground and polished. In 
the final stages polishers will 



Center* Adjusting Re fleeting Mirror to Diircf Sun 
Rays through Prism; Below, System of Disks Sup- 
pprfrnf Telescope Reflector 












work loss than an hour 
a day. Otherwise the 
heat from their bodies 
might affect the curve 
on the surface. 

Instead of silver, the 
new mirror will be coat- 
ed with aluminum. In- 
side a huge vacuum 
chamber individual 
atoms of aluminum will 
be deposited on the glass 
surface, giving it a re- 
flective power 
greater than that of 
silver and one that 
is especially sensi- 
tive to weak ultra- 
violet rays. Mean- 
while, a vast amount 
of auxiliary instru- 
ments like thermo- 
couples, spectro- 
scopes, and photo- 
electric cells are 

Continued to 120A 



Vfl 

/ ir ^ 



U, J 






V 



847 



POPULAR MECHANICS 

Ancient Pirate Gun Is Reclaimed from Sea 




Weighing 150 pounds 
and resembling a cannon 
more than a firearm, a 
huge, brass-barreled, 
portable field piece has 
been recovered from the 
sea, where a pirate lost it, 
and added to a collection 
of ancient guns in_ Pasa- 
dena, Calif. The gun was 
one of those" "Used by the 
pirate, Hippolyte de 
Bouchard, when he and 
400 followers sacked 
Monterey in 1818. In re- 
turning to their ship, the 
men lost this gun when a 
small boat overturned. In 
later years it was recov- 
ered by fishermen who 
saw it on the ocean floor 
at low tide. Another fire- 
arm almost as remark- 
able is a gun with a very 
long barrel used by Span- 
ish settlers in hunting. 
They believed that the 
longer the barrel, the 
further the ball would 
carry, and so used long- 
' barreled guns to kill game 
at long range. The long 
gun has an over-all 
length of about ten feet. 
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Fingers Agitate Placer Dirt and Recover Most of Gold 




Fingers Agitate- Dirt in Pan to Recover Cold 



/ 
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More than ninety per cent recovery of 
placer gold, as compared with the usual 
fifty per cent, is claimed as the operating 
efficiency of a new machine for placer 
mining w-hich makes possible the profit- 
able working of ground heretofore consid- 
ered too low grade to pay, The mechanical 
miner contains 1.700 fingers suspended in 
the moving riffle pan, the fingers keeping 
the placer dirt mixed with water, thus 
permitting the heavy gold to settle freely. 
With this apparatus, even clay base dirt 
can be worked successfully. Ten cubic 
yards can be bandied per hour with a one 
and one-half horsepower motor and the 
machine is of knockdown construction. 
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Underground. Bank Vault Is Air Conditioned 





the blower and two were 
placed in a pressure 
chamber which is a part 
of the duct outside the 
vault When the main 
vault door is opened* an 
emergency door is also 
opened and a large elbow 
of pipe is raised into po- 
sition over the emergen- 
cy doorway, connecting 
the externa i duct system 
to the vault. From this 
doorway another system 
of ducts distributes the 
in the vault. 



PIGEON TRAP 
IS PORTABLE 

Operated by electricity, 
a portable clay pigeon 
trap may be set up in 
thirty minutes. Trap, 
switches, batteries* wire 
and other parts can be 
carried in an auto to any 
spot for shooting. The 

Air conditioning has been applied to a outfit weighs 450 pounds. There are two 
New York bank vault located two stories traps, one low and the other high, for 
below the street level, making the vault l *skeel'’ or straightaway shooting, Traps 
the most comfortable place in a Manila t- are set behind steel blinds for protection, 
tan skyscraper. A system 



£mcrpney Door of Underground Bank Vault and Elba to 0/ Pipe 'Which Is 
Raised it 1 Front pf It to Connect Air-Conditioning By stem 



of forced ventilation was 
built into the vault but 
the high humidity made 
it uncomfortably warm in 
summer despite this cir- 
culation. When it was 
decided to Install West- 
inghoiase air-canditionin g 
equipment, the engineer- 
ing features presented a 
problem because the 
thick steel walls made air 
ducts impossible. Ad- 
vantage Was taken of the 
existing ventilating sys- 
tem by installing a con- 
densing Unit adjacent lo 
the ventilating blower. 
Two cooling coils were 
placed within the air duct 
on the discharge side of 







£leefrir Trap in Uxe£ Note That It May Be Erected Anywhere, Being. Bet 
Up in 4i Few Minutesj ft May Be Used for 4i Sheet™ Shooting 
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Flying Boat Has Wings Like Bird 
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MONTH-LONG DAY 
PREDICTED 

Hundreds of millions of 
years hence, the day on 
earth will be as long as 
the month, duo to the re- 
tarding elTeei of tidal friction on the earth's 
rotation. Dr. Josef J. Johnson, of the Cal- 
ifornia Institute of Technolo gy, who has 
been studying the subject, says'lhat when 
the day and month become equal, the 
earth always will present the same hemi- 
sphere toward the moon, as even today the 
moon presents one side continuously to 
the earth. The two bodies will revolve as 
though attached to the opposite ends of a 
rigid pole, the result of the gradual slow- 
ing down of the earth under the pull of 
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Two Vieu?x of England's Latest Military Ftying Boat PoWerrd by T u, 14 
Streamlined Engines - /Vat* Wings Set Lthe Those of Bird m Flight 



solar tidal friction, Dr. Johnson concludes 
that the clay will not become longer than 
the month. Present day knowledge of the 
plasticity of the earth's interior leads him 
to the conclusion that the “rigid-bar ‘ sit- 
uation will continue indefinitely. Tidal 
forces will, through isostatic deformation, 
raise a permanent tide in the body of the 
earlh which wftt keep the day in step with 
Ihe month forever. Half the earth will 
never see the moon and the other half will 
always have the moon in its sky. 
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Great Britain is exper- 
imenting with a giant 
military flying boat with 
a wing span of sixty feet 
and powered by two 
steam-cooled engines. 
One of the unusual fea- 
tures of the craft is the 
wing design for they are 
set at an angle so that 
they greatly resemble the 
wings of a bird in flight. 
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operate many appliances 
on alternating current. 

Heat still is wasted. 
Immediately after the 
average engine starts, its 
exhaust pipe registers 
around 900 degrees Fah- 
renheit. Efforts to har- 
ness this heat in winter 
have been hindered by 
the difficulty of heating a 
car directly from the ex- 
haust without contami- 
nating the air with carbon 
monoxide. Now comes 
st£am heat. A small 
amount otwaTe* in a coil 
around the exhaust pipe 
is heated to steam which 
is carried to a small radi- 



f T’HROUGH harnessing even a small por- 
* lion of what now goes to waste the 
automobile industry expects within the 
next Few years to provide the motorist 
Vith many new comforts and conven- 
iences. Nothing substantiates this more 
than the uses to which engineers have put 
■those forms of energy which only yester- 
day were lost. 

Starting with the discovery that intake 
suction of the motor could be used to op- 
erate a windshield wiper there has been 
a constant procession of uses for this en- 
ergy. Atmospheric pressure, rather than 
the power of the suction, provides the en- 
ergy for such devices as automatic clutch 
control, fuel feed and booster brakes so 
there is no sacrifice of engine efficiency. 

Because of the demand for more elec- 
trical energy to operate radios, twin horns. 
Oefmsters and more lights, there has been 
devel&ped generator capable of deliv- 
ering more currenfS4t i s air-coo led, can- 
not bum itself out readily and lessens the 
possibility of battery failure. 
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It is also possible to equip any car with 
a generator producing 110- volt current to 



Toff, Supercharger for Power; 

Center? Windnhield Wiper; Bat tom t FflfW 
of IVheef Suspension 
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Top,. Gauging Ease of Steering; Ccnftrr p 
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at or under the dash. When engineers be- 
gan to use water to heat the car they spec- 
ulated as to what additional uses water 
cdhld be put to. Thus we have the new 
<iir-tiampf»r^ tiir& regulator , a special radi- 
ator in which water passes heat to the oil 
in cold weather and takes heat from the 
oil in hot weather. 

Engineers are becoming more and more 
skillful in putting surplus energy to work. 
An automatic lubricating system takes ad- 
vantage of*Thc jolt in £i -it i he ear. Up and 
down motions actuate a plunger which 
pumps oil in small quantities to the chas- 
sis. While momentum is harnessed to make 
stopping the car merely a matter of using 
the brake pedal as a “ valve, T1 this form of 
energy is being used in other ways. Clutch , 
control of the latest type is made more 
efficient by letting momentum act upon a 
pendulum. This weight swings in accord- 
ance with the car's movements, controlling 
air pressure so the clutch engages at a 
rate corresponding to the demands oF any 
particular starting situation. In one type 
of braking system utii-dug three shoes per 
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Tftpt Left P Mowntfotj Cutaway $ Bottom, /.rlf, Oi( 
Ftr¥T|iirrqf uff ftegirfaf or ; Tap, Right. Brake and 
Pressure Selector $ Bottom, Super- Generator 

wheel, momentum is employed to assist 
the wedging shoe to ‘ dig" more firmly into 

the drum when the other two shoes are 
brought into contact by the brake pedal. 

There is considerable centrifugal surge 
when cars round curves. Oil is thrown 
away from the pump in some cases, while 
in others it is forced into lighter lines 
where excessive pressure causes vibration. 



possible to effect considerable circulation 
of the cooling fluid by means of the car’s 
motions. 

Gravity came into the picture as one of 
the harnessed energies when the down- 
draft carburetor became standard equip- 
ment. Gas vapor, being heavier than air. 



By harnessing this energy it should be 
possible to improve the lubrication system. 

When engineers took advantage of the 
fact that water rises as it heats there was 
no need for a water pump. That was 
known as the thermo -sypEoh cooling sys- 
tem, At present there is constant forward 
surging of water when brakes are applied. 
With a different construction it might be 



tends to fall. By introducing the vapor in 
the way it travels more naturally, there is 
more probability of an increase in the 
amount of vapor that can be admitted to 
the cylinders. Even the wind that whistles 
past the car is being utilized. Already it 
serves to exhaust stale air in the car. On 
one car a door in the side of the hood per- 
mits cool air to reach the carburetor. 
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Swimmer Sees Mistakes Reflected in Mirror 




Swimmers Practizing Strokes in a Poof and Watching Thsfa Actions in Mirrors 

Ofcfferi’in^ Their Own Mistakes and Correcting T 



l nw 

Aid Them 



m 



Swimmers at the City College of New 
York are correcting mistakes in their 
strokes with the aid of large mirrors. 
I hese mirrors are placed at the edge of 



the pool where Lho swimmer can observe 
his own actions as lie tries various strokes, 

thus seeing errors concerning which he' 
might otherwise be oblivious. 



Heater Cables for the Window Increase Room Comfort 



w 



Cold drafts from large windows may he 
eliminated and comfort increased by the 
installation of electric heater cables 
around and across the window's. The sys- 
tem* which has been tested in Germany, 
uses only six watts for raising the teii- 
perature one degree over a space about 
forty inches square. 
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AJR CLEARS WAY FOR FILING 1 
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In preparing supports' for large build- 
ings, some contractors drive heavy steel 
casings into the ground, sometimes a hun- 



dred feet deep. Then a blast of compressed 
air is turned into the steel casing, blowing 
out the dirt in the shell. Pouring the shells 1 
full of concrete follows. The foundations 



are built on top of these pilings. 
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Wiring Arrangtmcnt 4 o Prtvtnt Drafts 
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Pacific Radiophone Turns Time Topsy-Turvy 



4 {j ot'e , iatfo fi aditi - f v/«pli«ll 
Jfflffoii «n*J a ^I’ufE Vac- 

uum Tube and RestibGr 
t/±cd in California TrunmmUiing 
Station i Left, Switch 
CoJtmdA 4inprpcDfi l^eicfs urith 
tilt* Fur En*t 



in this wheel of Pacific 
radiophone service was 
set up in 1931, with Sail 
Francisco as the hub anti 
Hawaii as the other end. 
A year ago the 7,000- mile 
Philippine island spoke 
was added. Now you can 



Yesterday becomes today and today is 
■"tomorrow when you use the transpacific 
radio -telephone service opened recently 
between Son Francisco and Java and Su- 
matra, in the East Indies. The first spoke 



talk to Java. 8.700 miles distant and to 
Sumatra, 9,450 miles away. The Manila 
and East Indies circuits cross the interna- 
tional date line, so this telephone service 
has two Sundays each week and two New 

















Year's days in each year. A Javan calling 
a San Franciscan on Monday morning is 
likely to find the American just home from 1 . 
Sunday church services, but the American 
who puts in a call for Java on Tuesday 
hears the news from that country which 
has occurred on Wednesday. At Dixons 
Calif., a ninety-foot “diamond" antenna 
transmits the elec trie -voice waves to a 
“pine-tree" antenna near Bandung and a 
Bandung antenna of the pine-tree type 
transmits to a diamond antenna at Point 
Reyes, Calif. The Dixon transmission 
spreads like a funnel to cover both Java 
and Manila and also can serve Japan when 
service opens later. To reach Sumatra, a 
second radio- tele phone link is connected 
at Bandung to the transpacific channel. 
Calls to Java have been made since 1931 
over a roundabout circuit eastward, half 
way around the world, 14,500 miles long 
from San Francisco to New York to Lon- 
don to Amsterdam to Bandung. San Fran- 
cisco and Pacific coast towns are connect - 
ed with the Dixon and Point Reyes sta- 
tions by long-distance telephone lines. 
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BABY CRIB HAS ELECTRIC 
TO FOIL KIDNAPERS 
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WRITING ON FILM MADE EASY 
WITH ELECTRIC PENCIL 



Crrb 



£sjuipprJ with /rcjj'ij/iIc Light Unit aitJ 
trie £) r r Canned! ref fa Relay and Alarm 



Writing on film or photograph negatives 
is made easy by using an electric pencil 
which can be operated by a flash-light 
battery or by using a transformer. The 
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Protection from kidnapers is offered 
by a baby crib equipped with automatic 
alarm devices which sound if the occupan 
is disturbed. The crib has an infra 
light unit at the fool and photo-electric 
cells at the lop. An interruption of the 
rays of invisible light made by someone 
leaning over the crib causes a relay to 
operate and ring an alarm bell. 
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PUSH BUTTONS RELEASE KEYS 
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flretrif Pcnfil Operated by n Ftosh- Light Battery 
Which Writes on Phategraphic Negatives 






current heats the crayon which does the 
writing and makes it easy to form the 
characters which cannot be wiped away 
as is the. casa^iilh some forms of writing. 



Keys arc re- 
leased automati- 
cally by a compact 
pocket container, 

Tbe case has space 
for four keys, each 
of which springs 
out ready for use 
at the press of a 
button. The four 
buttons on the face 
of the case are 
numbered, so it is 

easy to select the right key. The 



case 
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holds keys for the car, garage, and home. 
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EXPLORERS 



'T'HE adventurers of this century arc* the are ha? - 
*- ologists. Theirs is the thrill of finding the new, 
the strange, and the startling. Trekking through 
jungles, skimming alligator infested streams, plow- 
ing through sands, delving in old eaves, the mod- 
ern archaeologist can find more thrills than the big 
game hunter of Africa or the airman of the ocean's 
watery wastes. 

Expeditions sent from Washington recently un- 
covered stones with inscriptions unfolding stories 
of a people whose very existence was unknown 
before America was discovered. The Spaniards 
overwhelmed them and the conquered people 
dropped into obscurity. Now. however, their his- 
tory is being uncovered, and the world is learning 
the tale of the Maya people of Central America, 
who were cultured and religious, with a learning 
of the arts and sciences far surpassing the peoples 
of Europe, 

The Peninsula of Yucatan contains the secrets of 
that great race. Only bit by hit have adventurous 
scientists wrested it from 
the past. The “five crazy 
Americans” of the Ma- J* 
son-Spiden exploring ex- Bfc 
pedition recently disco v- 
ered another of the lost - ‘ ■#; ' 

cities, a great fortress 
built between 1000 and 
1500 A. D, Forty yards K- 

away was a great pyra- mfjD l|i 

mi dal structure of rising h9E 1 

terraces, its roof forty- fHN 

five feet above the ground. ,*4^f*%* 

Here grotesque grinning ^ MKgM 

faces decorated the cor- , j xfl 

ners. The Maya engineers 
built for time and eter- 
nity else their structures 
would not have endured 

the creeping jungle and ‘-y V * . /I 

the obliterating power of ,fc JLra 

the tropics. There is 
Tezna, for instance, an 
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Sketch of Typical Maya Temple „ Based ti rr Detertpti&ti n/ 
NiiinJ I|_V Arehm olosiiixi LmH § Explorer* Away a Ston* Con- 

turner IVhicA Held Jewels of Ifoiwi People 



important outlying city of the old Maya 
empire- It is a great acropolis more than 
five hundred feet on a side, having on its 
summit five impressive temples surround- 
ing an immense sunken court. 

Several score large and small cities and 
towns have been located in the jungles of 
Yucatan showing that the old empire was 
mighty and powerful, with arts Olid crafts 
as superior as those of ancient Egypt It is 
in these cities that scientists hope to find a 
key that will unlock the story of the rise 
and fall of a great nation. 



The whole of Yucatan seems Idled with 
these lost cities. Some are unimportant. 
Others are yielding priceless treasures in 
jewels and art, and still others are yet to 
be explored. That the Maya people were 
intelligent and cultured there is now 
no doubt. The Spaniards who suddenly 
swooped down upon them were children 
in comparison. Maya rulers offered the 
Spaniards cotton shirts and, later, jewels. 
Colton was one of the great gifts of the 
Maya ration to the world. At that time it 
Was unappreciated, The jewels only Were 
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POPULAR MECHANICS 




T qp f Trmplt th e Warrior* v* It A »u H 

Sftmti s? Ahi>i>e* Af*iyij Sitrnw t*nd Af&n- 

umm.ntf l.tift, Eltplnrintf PiflrtE f,artJin; 

in IVoftfn e/ y trtatofi 



desired. It was largely because Europe 
had turned mechanical that the Spaniards 
were able to win the bloody battles pro- 
voked by their destruction of the border 
cities. Scientists now believe that the Maya 
people had no metal tools nor even so sim- 
ple a mechanical contrivance as the wheel. 
They had no beasts of burden, and the 
great limestone blocks of the giant tem- 
ples were cut with stone tools and put in 
place by man power alone. 

The Maya nation had nothing so deadly 



in battle as the guns of the Europeans, but 
it was years later before Europeans began 
to realize that the already crumbling civ- 
ilization, given its death blow by the sol- 
diers of Spain, had possessed great cultural 
achievements that put them to shame. 

For example, the Maya people were far 
more accurate in their counting of time 
than the people of the old world. Their 
calendar shows at a glance, for instance, 
just how many days have passed since the 

(Continued to pass tlOAl 
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Aluii uuim Alloy Bridge Floor Saves 
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By reflooring an old 
bridge with on aluminum 
alloy instead of the steel 
formerly used, Pittsburgh 
has been able to make the 
repaired structure almost 
ns good as new and to ob- 
tain many more years of 
use from it. The bridge 
had been used for years by 
electric cars, automobiles 
and pedestrians and engi- 
neers decided its useful 
days were nearing an end. 
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Mvflp W'VrjrJif H as Saved by Replacing the Steel Floor of This Pittsburgh Bridge u?ith One at 
rniFM Atiny; Nate the Eaxe irith tV'/licJl q W a rk rri aii C£ a Big Section 



However, someone suggested that if the 
heavy steel flooring could be replaced 
with a lighter material which would be as 
Strong or stronger, the structure might be 
reclaimed. The problem was solved by 
using a special aluminum alloy which is 
750 tons lighter than the floor it replaces, 
It is also stronger and can carry a heavier 
volume of traffic than was possible before. 



Over the aluminum alloy deck is spread a 
coat of cold rolled asphalt held in place 
by the rivet heads and figured surface of 
the metal. Alloy channels used in the work 
were twenty-one feet long but we ighed 
only 104 pounds as compared with 292 
pounds for a steel member of the same 
dimensions, making a saving of almost 
two- thirds in weight. 








Putting Feet under World’s Biggest Bridge 




four of the giant's feet, or caissons. 13,000 
tons of steel are needed, enough to build 
the hull of an ocean liner. Each caisson 
is assembled at Oakland, towed to posi- 
tion and filled with concrete to form the 
‘'sea legs” For the mammoth bridge. The 
caissons, built up of steel pipes fifteen Feet 
in diameter, are inclosed by a wooden 
casing, the bottom having a cutting edge 
helping the mass to sink down to bed 
rock. The pipes are fitted with dome heads 
and air valves so they can be filled with 



Ah ciiL’tf. CtTi^iPn n-f San Bridge 

(inJ Maid of Approach; left, Mvdml o/ C*nf rof 

Ancfiamii'c fttuion 



water or air, thus controlling the buoy- 
Ponderous feet are being placed in the ancy and allowing the structure to set- 
bay from San Francisco to Oakland to tie to rock bottom by its own weight, 

support the sevPn-mile bridge which, when *Dredges dig out the mud from underneath, 

completed in 1937, will cost §72,000,000 and three months being required to sink a 
carry 50,000,000 passengers a year in elev- caisson. When finally on bottom, water 

en traffic lanes on two decks. To make up and mud are pumped from the pipes, they 
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are filled with concrete 
and the inclosing wooden 
walls are removed The 
four caissons composing 
the feet for the deep- 
water section required 
more than four miles of 
fifteen-foot steel pipes, 
shaped and assembled 
with nearly twenty-five 
miles of electric welding. 
More than 1,300.000 board 
feet of lumber were used, 
sufficient to build 120 
five -room bungalows. 

_ Q 3 0 

microscope With 

FOUR EYEPIECES 



One microscope is now 
equipped with a four- 
eyepiece attachment for 
monocular observation 
instead of the usual one. 

The quadruple eyepiece 
revolves on its support so 
that each piece can be 
brought into use without 
the observer changing his 
position. This and other 
attachments together 
with the deeply recessed 
limb of the stand facili- 
tate the examination of 
both large and small objects without the 
necessity of making so mahy adjustments. 



Looking Upward as ftose at the /* Made Fa i( (a Mooring Mast 

at Paeift c C&ifst Bob r r .Enabling- the Craft to Rid* Oat a Storm 



"MACON” FLEES FROM STORMS 
TO SAFETY OF MAST 




This Microscope Has 
Thai £flcA Can Be 

e* .» r 



f 4 

Four E ycpivccs so Arranged 
Brought into Inat«n4 Use 



£l && 



* A 

L- * 



When warnings of stormy weather are 
received aboard the great dirigible, the 
"Macon," her officers turn the nose of the 
craft toward the giant mooring mast of 
the Pacific coast base,- if the "Macon" is 
within close range. Once tied to the top 
of the mooring tow'er. the “Macon” is able 
to ride out severe storms. i t , 

. - .clxy^y U^K 

IMPERISHABLE RECORDS / 

Indestructible records of picturesque 
and historic places in England are being 
preserved for future generations by print- 
ing etchings on clay. After the clay is fired 
and glazed, the etchings are printed on 
the tiles, each of which is six and one-half 
inches by five and one-half inches. A new 
method makes possible i!ie production of 
strong line and delicate color. 
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Salt Solves Problem of Launching Big Liner 




Salt IVfljf Fnifuis^ 

a/ Sand in LauncA-mg ffce 
Lifb*T t i 4 jVormu/it/itf / 1 f-o PtfueFit 
ffte flu gc Beat tram Slicking 
in f i*i i. r Crudic; the Sait IVos 
Qlxf&lvcd by K'itfer under 
ArtfSiure as the Ltnvr W'us 
Launched ; the iP W.or- 

mnfidW an thm Cradtam; C«n- 
tt r, /ujrl Be far a Luuncfuntf ; 
fii’loir, C y f I n cf if 

It'JiicA fftirfirrf fftifl faruurrd 












LLEY HELPS BUS 
STEEP HILL _ \ 

Motor coached climbing a six-per-cent 
grade from a ferry terminal at Weehaw- 
ken, N. J., to lhe top of lhe Paliaadcs -JU'e 
aided in making r 1 , . ■ hard pull by an elec- 
tric trolley. The buses are of the gas- 
electric type t being equipped with driving 
motors which, in ordinary operation, ob- 
tain their power from the gas-driven gen~ 
orators of the vehicles. Each bus is also 
equipped, with a pair of trolley poles, and 
a dual control enables the operator to shift 
from gas-electric to direct drive from the 
trolley line. At the foot of the hill the 
driver shuts off the gas engine, places the 
poles on the trolley wires and switches 
over the control. The bus is then run to 
the top of the hill as a trackless trolley 



CTRIC 



fqutpmtnf Used ht A *Phatafiraphmg ir the Sotign of 

Birds and Recording Range of Their Voices 



dots. This device aids in revealing the 
remarkable technique of the bird singers 
whose tremendous range of tones far ex- 
ceeds the reach of the human voice. 



SEDIMENT TRAP CATCHES DIRT 

IN AUTO RADIATOR 'Q - 

Silt and dirt which gather in automobile 
cooling systems cannot block a radiator if 
it is equipped with a semi-automatic sedi- 
ment trap. The trap is installed In the 
water circulating system and is equipped 
"with a handle which is given a few turns 
every thousand miles. The handle causes 
two knifelike blades inside the device to 



Motor Cooth Equipped uiith Trolley Which Boosts 
Its Power WAcn Climbing Steep Mill 
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car. At the lop, the trolley poles are low- 
ered and the bus runs on its own power. 
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SONG OF BIRD “PHOTOGRAPHED" 
TO REVEAL VOICE SECRETS 



Scientific analysis of the voices of birds 
is made possible by using a strobo-camera 
developed by Dr Milton Metfessel.of the 
University of Southern California. This 
apparatus “photographs” the songs of birds 
and thus records the range and vibrations 
of their voices for future study. The sing- 
ing of a bird in a cage causes a neon light 
to vibrate and these vibrations are re- 
corded on a whirling disk as a stream of 

^ — CL-£t/ 
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revolve, each 
blade passing flat- 
ly over opposite 
sides of a fine 
mesh screen. All 
water in the cool" 
ing system passes 
through the screen 
and foreign sub- 
stances are filtered 
out. Rubber hose 
shreds may be- 
come enmeshed in 




the screen but arc cut off by the blades 
and drop into the sediment trap at the 



bottom. Removing a 
from the trap. A 
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drains the dirt 
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POPULAR MECHANICS 



Better Auto Lights Add to Safety at Night 



from all angles. Marker lights showing 
to the front give a better indication of 
the width of the car in passing. Show- 
mg to the sides, the markers reveal the 
dark side of the road when approached 
from the side. Markers showing to the 
rear indicate the car width, speed and 
distance, when approached from the 
rear. The license plate must he illu- 
minated, of course. Streamlining is 
bringing the desirability of recessing 
the registration plate out of the wind 

stream, in which po- 
sition it can be illu- 
minated better from 
a separate lighting 
unit than from a 
. combination rear 

TLLU M i N AT? O' 










If the automobile is 
well lighted, night 
driving is safer, more 
comfortable and re- 
laxing, according to 
engineers of the Gen- 
era}. Electric com- 
pany. The headlamps 
Should provide a 
beam for the clear 
road, a meeting beam 
that gives considera- 
ble light on the right 
roadside and non- 
glare light on the 
left, and a lower 
beam for use on 
lighted highways and 
streets, For the head- 
lamp has been devel- 
oped a prefocused 
bulb which permits 
the use of smaller headlamps without loss 
of efficiency. If units of the former con- 
ventional size are used, the new bulb 
makes possible one- third more light from, 
the same candlepower of filament. For 
safety, the automobile should be marked 



Sketches Show How Engi* 
liters Believe ike Automo- 
bile S ha aid Be Lighted far 
Safety; Note Interior Il- 
lumination at Top, Lcit t 
and Exterior Lighting Ar- 
rangement Illustrated at 
Center and Bottom, Right 



lamp and license-plate illuminator. In- 
terest in light signals to indicate change 
in direction is growing and at least one 
state requires them on commercial ve- 
hicles. Lighting the interior of the car 
also is important. 
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CHOCOLATE CANDV IS BRUSkED .„ 



A S ICS 



TO IMPROVE APPEARANCE ^ 

Chocolate candy which stands exposed 
, to light for some time takes on a grayish 
* hue. Such candy usually is considered 
^ stale although actually, it is claimed, it is v 
■* ' not spoiled except in appearance. Recent- 
*” ly machines have been developed whicty -' 
/.rotate badger frair brushes! over the ean- 
<■', dy, "dusting” off the grayish substance,^* 
known as chocolate oxide, thus restorings. 

1 7” “the candy toils original fresh appearance/' 

0 y As>ts2/ 

"■* "j * BRANDING FLUID FOR LIVESTOCK 
*3 REPLACES HOT IRON H if a 

Replacing the hot iron, a liquid resem- 
bling paint is being used for branding cat- 
tle and horses. It is a chemical compound 
r . that smells like creosote. An iron in the 
form of the brand desired stamps the liq- 
uid on the animals hotly. Later, the hair 
on the stamped lines comes out and the 
^ red upper skin turns white, forming a 

permanent brand* The process is painless, 

r r n r l 
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Puinic&s Branding of Livestock In Accompli xhed by 
Usmg Penetrating Chemical 5o!titton 
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FLASH LIGHT HELPS TO FOCUS 
CAMERA IN DARKNESS 

Focusing a camera on an object in dark- 
ness is made possible by means of a small 
electric flash light in the form of a plate 
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Focusing a Camera in the D&rk It Af rjJr Easy wit 
This Flash Light in the Form of a Plate Holder 



device casts light directly through the lens 
which in turn refracts the light on the ob-, 
jeet to be photographed. This refracted 
light projects a filament image in the cen- 
ter of which appears a small, sharp dot of 
light as the focusing point. The device is 
expected to be of special service to press 
photographers and others who desire to 
take pictures at great speed and under th; 
trying conditions of darkness or dark in- 
teriors. Previously, focusing under such 
conditions was accomplished while an as- 
sistant held a lighted match or a flash 
light near the object to be recorded. By 
the new method two persons are not re- 
quired to make a picture in darkness, 

VALVE FOR RADIATOR 
IS ATTACHED WITH COIN 

Nothing except a coin is needed for at- 
taching a diminutive valve to the steam 
radiator of a home 
heating plant. The 
valve is one and 
one-half inches 
long, is threaded 
to standard size 
and extends only 
half an inch "when 
inserted. Air is 
expelled through 
a hole which is 



closed automatically by action of die steam 



n 



holder. When attached to the camera, the 
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on a self- contained thermic spring. 
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^ Most Dangerous 





,-v , ,By WAjLTER E. STEWART 

. ' Uf ■ ' | a . 

^AME six neighboring families^ In 



Dfispj'fe Th*ge Puace/uf Homt SctrntfJiv ^ctr^enfs in 
f Ai? Cavle^ 2£ 1 '.^ 0 Deaths Lamt Year 



ghboring familigSJTln your 
own, or one of these, this year will be A 
committed at least one disabling accident. 

If past records hold good, it will cost you 
or your neighbor $148 to pay the doctor 
and for lost wages. The National Safety 
Council's records show that in 1933 acci- 
dents in the home accounted for 29,500 
deaths, a close second to the 
30,500 deaths causes by auto- 
mobiles, If you are an aver- 
age citizen,, the rugs on your 
floors arc the cause of seven- 
teen times as many accidents 
as all the electricity in your 
home. Small rugs skid on^ 
slippery floors, worn spots 
hook unwary heels, and curl- 
ing edges stub the lifting toe. 
Vacuum cups or non-slip 
pads under small rugs, judi- 
cious mending for the worn 
spots, and a bit of proper re- 
inforcing for the curling edge 

are the remedies. 

More than hall of all the 
serious accidents in your 
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Place in the World 

i 




home will be caused by hills. 
You may hook your toe un- 
der a loose stair trend, fall 
upstairs and break a kneecap. 
Or perhaps your cellar stair- 
way is ill-lighted and has no 
handrail, IF so, you can con- 
fidently look forward to a bad 
fall and an average financial 
loss of $132. The most expen- 
sive tumble likely to occur in 
your home will be due to use 
of a flimsy chair for a step- 
ladder. Figuring the cost of 
a good ladder at S3. 50, one 
upset of the chair will buy 
eighty-six of them, for such 



Th C£f LfltfdT Dan^erou* ilifff, feul You May Faca 

Hazards Just as Great m Ye ur Oun Home 
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Her* Art a Dozen Common Coupes ot Accident* in 
tfic Home* Each of Which Might Be Avoided by a 

Ltitie Forethought 



falls cost an average of $303. Bathtubs 
alone account for 120.000 disabling acci- 
dents each year, yet not one out of ten is 
equipped with a sturdy handrail on the 
adjacent wall, or with a non-slipping rub- 
ber mat. Toys scattered about the floor 
and brooms left on cellar landings both of- 
fer chances for falls. 

Bums acquired during tin? course of the 

day’s housekeeping rank next to falls. 
Someone lifts a pot lid at the back of the 
stove and scalding steam pours out. May 
be it was a hot baking dish in the oven, 
or a ladle handle over the gas burner. 
Most victims of such minor tragedies know 
that the far edge of a pot lid should be 
lifted first, that a quilted hand pad is ex- 
cellent for the oven, and that spoons, forks, 
or ladles should not be left where they 
may become excessively heated. 

Also the degree of heaL in a radiator 
can be judged more safely by the air above 
it than by grasping metal which may con- 
tain live steam, and long remembered is 
the singed face which results from peering 
into a furnace door just in time to get the 
searing flash which follows the introduc- 
tion of a shovelful of dusty coal. 

Clotheslines in basements invariably 
seem to be strung directly across the main 
passageways, and not parallel to them, a? 
they should be. And when ynur luckless 
friend explains his black eye was caused 
by walking against an open door, his ex- 
planation is probably true. Far more black 
eyes do result from open doors In pas- 
sages and hallways than from fists. 
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Parlor Tennis “Court” Helps Master Game 
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Tennis “Cnurt" for Indoor Piny; the Living Room Serves crs Half the Couffr end a Screen Opposite the 

/Vel s iAe Hulf fo t^TiicA the Player Is Serving 

UtffMWK. 



One German tennis professional lealflTEs 
- his pupils the TUdimenfs of the garrte on an 
indoor court which is partly real and part- 
ly imaginary. The room itself serves as 
half the court and on the opposite side of 
the net is a screen laid out as a back- 






ground to represent the other half. On the 
floor are marked off footprints showing 
the action in serving, and the pufhl is 
taught the proper form before trying the 
game outdoors. The indoor layout also 
serves as a practice court. 




Mortar Spreader Does the Work of Three Men 



Rapid laying of mortar is made possible 
by the development of a spreader which 





Mortar Spreader Operated by Turning a Crank; /f 



a 

C-XsT/lQ^ 



does the work of three men. Et consists of 
a boxlike container for the material and a 
spreader mechanism operated by a crank, 
and is rolled along the brick surface as 
the crank is turned. 



SEAPLANES HUNT SALMON EGGS 
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Salmon eggs are being hunted by sea- 
planes of the Canadian department of 
fisheries. The - planes inspect spawning 
areas in the streams of British Columbia, 
and report as to whether the parent fish 
have been reaching the spawning areas in 
adequate numbers, w T hether the grounds 
have been well seeded with eggs and 
whether additional conservation steps are 
necessary to maintain stocks of salmon. 
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of Carb(^uOjt in which diamond 'partLtfiqg 
are imbedded, In making drills. only a 
single surface layer of larger diamonds is 
used. Research designed to obtain max-* 
imum efficiency from the industrial dia- 
mond by eliminating breakage and loss 
from holders was conducted in the labora- 
tory of the General Electric company, ' 



Ho m Port or Ali of Photograph May Be Made Invim 
tbic by Suiabhine usilh Special Fluid 



0T0 INVISIBLE 
IS APPLIED 

Photographs may be rendered invisible 
by swabbing with a solution now on the 
market. Then the pictures can be brought 
back into view by wetting the finger in 
water and rubbing the paper. 



FLUID 
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yDIAMONDS IMBEDDED IN TOOLS 
MADE OF “CARBOLOY” 

Diamond-impregnated tools, made of a 
cemented carbide called “Carboloy," are 

replacing tools in 
which a single 
diamond is mount- 
ed for grinding 
and drilling. Dia- 
mond is peculiar 
in that it has no 
melting point and 
that it cannot be 
welded to any oth- 
er body, However, 
under certain con- 
ditions, Carboloy 
has a peculiar affinity for diamond. The 
material for the new tools is made by 
mixing powdered metallic Carboloy in- 
gredients with crushed diamond. At a 
s temperature far below melting point of 
the metallic ingredients, the particles of 
metal coalesce, forming when, cold a mass 



Sports Car tijjffi lit udiaJfnps Set in Front a/ Katfiaftir 
Where They Look Like Big Eyes 
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position gives them the appearance of two 
giant eyes as the car approaches. 



VEST POCKET PAPER PUNCH 
CUTS STANDARD HOLES 

So small that it’ 

slips easily into a 
pocket, a paper 
punch is simple to 
t operate. It cuts a 

i standard size hole 

I when a sheet of 

_ K, paper is inserted 

between the twq 
bps and a spring 
J plunger is pressed, 
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Carved” from Pasteboard 



@ A 1 1 u I *:iiin iLLf'il Pre^ptotD Asm. 

SfljTTpJc!# 0/ MoiJbs AltiLfe /r'ptrt 

Either Cardh tfdrJ of SAtef 
AfWuJ u/Flh Scissors nmf CUp.'i 



mented brazen pi a que 
back. Light reflected 
from the face of the mir- 
ror produces a squatting 
imago, from the outlines 
of which flash rays ot 
light. Close examination 
fails to show any sign 
of engraving or etching. 
As explained by an 
electrical scientist, the 
process is simple. The 
oriental maker first 
punched the design on 
one side of a thin sheet 
of softened metal. This 
made the punch marks 
harden the metal 
through the thickness of 



Masks and heads bear- 
ing a striking resem- 
blance to the persons 
caricatured are "carved" 
from plain cardboard or 
tin sheet metal by a .Pol- 
ish sculptor and painter. 
Scissors and paper clips 
form his only tools in 
fashioning the grotesque 
figures which have at- 
tracted attention in 
European art circles and 
won him praise. 



MYSTERY OF “MAGIC MIRROR” 
SOLVED BY HIDDEN 




jjj J& 

What causes certain Oriental mirrors to 
project the outlines of gods or goddesses 
upon a darkened surface as they reflect 
light has been explained after a long 
search for the lost secret. One of these 
mirrors, acquired by an English ship’s sur- 
geon in the Far East, is circular, with a 
white burnished metal face and an orna- 
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the sheet so that the design, although in- 
visible on the reverse side, still exists. The 
reverse side was then polished on a buffer, 
whereupon the hard-metal surface resist- 
ed the polishing process, which resulted in 
the design standing out about one-hun- 
dred thousandths of an inch, invisible to 
the eye. If the picture on the obverse side 
is now polished off, a new design can be 
etched in its place, the mirror still retain- 
ing its “magical” properties. 
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,\ UTOMOBILE accidents 
the past four years have 
killed nearly 125,000 persons 
and injured 4,000,000 others. 
These appalling figures indi- 
cate that if we are to enjoy 
touring speeds of 100 miles 
per hour with safety, the first 
step is to avoid exceeding the 
mind limit. 

Hazards increase w T ith 
speed. A car traveling sixty 
miles an hour, hitting an ob- 
ject and Stopping within three 
feet, exerts a force sufficient 

era 



to lift forty such cars three feet into the 
air. That is ten times the number the 
same car would lift in a similar collision 
going at twenty miles an hour — a good 
argument for learning to think os fast as 
you drive. 

How many drivers realize that as the 
speed of the car increases there is a vir- 
tual increase in its length? Bused on 
average stopping distance, it has been 
estimated that at a mile a minute a car 
occupies 263 feet nf highway in addition 
to its own length. At twenty miles an 
hour it needs only thirty-eight feet plus 
its length. 

Even worse than the reckless driver 
who tries to do sixty where it is possible 
to travel only thirty miles per hour safe- 
ly is the fellow who can’t drive sixty 
miles per hour safely with every physical 
condition favoring him. He simply has 
not learned how to handle his cur, hut he 
tries fast driving because he observes the 
fast driving of competent drivers. 

Put a skillful, fast- thinking driver at 
the wheel of a car and he can put it 
through its paces with a high factor of 
safety. He is able to think a mile a min- 
ute w T hen driving a mile a minute and his 
performance suggests that the greatest 



W, Driving Off This Building J* JV& Worst Than Hitting 
a Stone Wall erf Sixty Miles etn WtSHf? Below,, the Faster 
You Go > the Mare Highway Space Your Car Takes Up 
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safety device that can he 
added to any automobile 
is a driver to match it. 
Til ere are too many 1924- 
model drivers in 1934- 
model cars, 

Safety devices galore 
have been incorporated 
in automobiles, but acci- 
dents have continued to 
increase. Presscd-sieet 
frames, anti-skid chains, 
shock absorbers, bump- 
ers and horns headed the 
list, which has been grow- 
ing ever since. But do 
you know that at a mile 
a minute you must blow 
your horn long in, ad- 
vance to give the other 
fellow time to react, or 
even to hear you? Elec- 
tric lights cut down night- 
driving accidents when 
introduced, but today 
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fopi th* Fate* of a C aUisian at Fwenty MiJt# aft 

Lift Four Curs' Three Feet; Betaia ? Excess 5p« 

Realized unftf an FmtrgGnty Gscifrs 

they may inspire overconfidence. Driving 
sixty miles an hour with forty-mile -an- 
hour headlights is dangerous. If you can’t 
stop in the distance visible ahead, then 
you might as well be driving blindfolded. 



Electric starters seemed 
to banish the fear of 
stalling, but newer devel- 
opments make it neces- 
sary to guard against a 
dead motor. If free- 
wheeling and your car is 
not equipped with an au- 
tomatic re-starter, you 
must be ready to recrank 
if your motor stalls while 
coasting down hill. One 
driver who depended on 
the vacuum booster at- 
tached to his braking sys- 
tem found the car did not slow down when 
he was free-wheeling. His motor had 
stalled and there was no suction to operate 
the booster. Another driver switched oft 
his motor and depended on his brakes on 
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IT^f Power Skid Is Nei0ef Than the $ide~S way or Broking 
5hid r but Im Handled the Same 1 Vay — Steer in Direction 

Rear WhcelM Arc Sliding 



a down grade. The grade was steep and 
he narrowly averted a bad accident. 

When four-wheel brakes were intro- 
duced in 1921, it appeared that high speed 
would be reasonably safe because every- 
one would be able to slop in time. Unfor- 
tunately only a few drivers handle their 
ears as if they still were dependent on 
two-wheel brakes. Try that idea and see 
how it saves trouble. You will never find 
yourself calling on your brakes to give you 



killed by automobiles! 
Horsepower and speed 
have increased faster 
than the ability of the av- 
erage driver. 

Some of the trouble is 
due to not understanding 
the newer features. It is 
unreasonable to expect 
to go around curves fast 
on a warm day with the 
shock absorbers given the 
“soft-drive" adjustment. 
This invites swaying and 
skidding. Where shock 
absorbers are adjusted 
automatically, it is also 
necessary to provide for 
lag in the thermostatic 
adjustments when going 
from one kind of road 
condition to another. 

It is likewise possible to 
throw a car into a skid by carelessness in 
shifting down with a modern transmission 
if the road is wet or slippery. Easy shifting 
prevents accidents, if properly used, but if 
you shift to second and let the clutch in 
too fast, it is like slamming on the brakes. 
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“NIGHT STICK” IS ILLUMINATED 
FOR POLICE SIGNALS 



Making it easier for police officers to 
their maximum stop. The more powerful __ signal drivers or pedestrians, an illumi- 
the brakes, the more careful you must be naled “night stick has been produced. It 
in their use. Sudden stopping upsets more 

fill's than actual collisions. 1 

If your car struck a stone wall at sixty , * 
miles an hour, the impact would be similar 
to driving it off a twelve-story building. 

You can obtain the same result by driving 

into another ear, if you are each doing a mb 

mere thirty. Such comparisons fail to cm- u 

phasizc that the important thing in pre- 
venting a collision is clear thinking. This 
thinking must be accelerated in proportion 
to the increase in speed, 

Since 1923 we have had balloon 
safety glass, vacuum brakes, synchroin 
transmission, automatic ride control, X,- 
bracing of the frame, the steering modu- 
lator and ccntrifuse brake drums- — aP 
safety steps helping to lessen the possible 
number of accidents. In that time, how- 
ever, more than 250,000 persons have been 



Stide 1 



consists of a flash light with a cylinder of 
red celluloid attached around the end con- 
taining tlje bulb. 
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King of Diamonds — I\ ? i les Industry 



Modern industry’s use for industrial dia- 
J? monds is increasing every year. Prices 
have advanced from $20 per carat in 1920 
to $50 in 1934. Truing of abrasive wheels 
for precision grinding in every industry 
has brought Ihe industrial diamond busi- 
ng ness up front ten million dollars in 1920 to 



Rights, Sitting Diamond- 
Bearing Cirri' el im a RtVer in 
Brazil; Bmlow r Using C arbor 1 
tar Truing an Emery IV/ieci 



are assorted and graded They are then 

sold to mining, diamond-drill contracting 

companies and manufacturers all over the 

world. — By Henri Brevet. 

- * 

n fj.U’C 

* FIKE ENGINE FOR USE ON RAILS 
PROTECTS NAVY DEPOT 

Since there are no motor roads to the 
United Slates navy ammunition depot in 
the Hawaiian islands, a fire engine for use 
at the depot was built to operate on the 
railroad already in service there. The en- 
gine rides on rubber tires, its wheels being 
flanged to hold the rail. With a capacity 



thirty million this year. Few people know 
that industrial diamonds are used in the 
manufacture of automobiles, engines, 
pumps, gears, copper wire, optical instru- 
ments, in marble sawing, in fact, two nu- 
merous articles to mention. Gigantic struc- 
tures such as the Empire State building, 
the George Washington bridge, and the 
Boulder Creek dam in Colorado are built 
with the necessary aid of the diamond 
drill. The diamonds used For drilling up 
until 1926 were mostly black diamonds, 
found only in Brazil, Black diamonds, 
known under the name of carbon, are of 
volcanic origin — -the hardest material on 
earth. The price of carbon depends upon 
its Quality, The carbons are not mined 
and marketed as the African diamonds, 
which are called bortz. The Brazilian car- 
bons arc mined by natives who find them 
in river beds, and between rocks through 
blasting. They take them to Rio de Janeiro, 
or Bahia, where "importers” from Hoi- 



Flanged Rubber-Tired Wheat* Adapt This Fit* £n 
gin* to Operation on Railroad Track 



land, Belgium, England and France come 
to bid on their goods. The importers take 
the rough carbons to Europe where they 



of 500 gallons, the engine carries all equip 
ment necessary to combat fire at the am- 
munition depot, ' f / 
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Houses Put Together Like Toy Building Sets 
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Punched steel 
pieces may be put 
together like the 
parts of toy building 
sets in the construc- 
tion of houses and 
other frame struc- 
tures. All joists, 
roof trusses, window 
frames and trim, 
door jambs and 
bracings are 
punched, stamped 

and shaped out of galvanized sheet steel, 
which is rust -resisting. The metal "build- 
ing blocks" are adaptable to substitution 
for wood framing. Cut-out portions of the 
framing provide space for electrical con- 
duits, water pipes, gas pipes, plumbing 
lines and heating systems, well hidden but 
strongly trussed against movement by the 
steel partitions to which they are tied with 
metal bands. Special galvanized bolts hold 



the various pieces in place. Metal corners 
of the door jambs and trim are welded to 
prevent the possibility of pulling apart 
under strain. Prongs punched through the 
metal pieces at intervals provide for at- 
tachment of metal lath for stucco and plas- 
ter. Lightness of the pieces is obtained by 
stamping out excess steel All parts are 
fabricated from architectural plans at the 
factory and are put together on the job, 

y 

THREAD LUBRICANT OF LEAD _ 
RESISTS EXTREME HEAT 

Extreme heat generated by machinery 
operating at high speed ts said to be re- J5; 
si sled successfully by a thread lubricant, 

metallic* ? 
in fineness. The lu-* 
to keep threaded joints' 1 ^ 
or corroding together. Due" I'*' 
e high lead content of the substance, 
of metallic lead forms between the^ 

£ £5~->C* threads, effectively 

preventing galling 
and acting as a seal, 
helping to hold high 
pressures. At high 
temperatures, the 
load may melt, but 
if below the vapori- 
zation point of lead, 
which is a bright 



Top, SffcflJ tA Building Blocks 93 ; Cfnter, One Step in 
Putting the Pieces Together; Bottom* Special Gal - 
Vuffized Bolt for Fastening Pieces 
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Milting Block of 4 i Dry-te* MM is Shown under Tank at 
Right, with Larger Blacks at Lett 



Dry-Ice was so slight that the tank could 
be moved into exact position by one 
Then it was blocked to prevent shifting 
and allowed to settle to its final position 
as the Dry-Ice melted. 

Qn n tAA.C&s\ bL-Cl-MV T C-C i- b* 
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RAZOR RUN BY BATTERY 
IN HANDLE 



I 

Nothing more than a simple flash-light 

battery in the handle is needed to operate 
the liny motor of 



an electric safety 
razor now pro- 
duced in Germany, 
he motor moves 
he blade to and 
at high speed 
and no pressure 
* against the face is 
required in shav- 
ing* Blades are 
easily replaced 
and the battery 
d motor com- 
tment is wa- 
terproof, so the razor can be cleaned under 
a watfe^tap. # ^ > 
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cherry red, the metal 
stays in the joint as a liq- 
uid. On cooling, the lead 
resumes its solid state, 
ready to act as a lubri- 
cant when the pipe is un- 
screwed. 



"DRY -ICE” LOWERS 
BIG TANK INTO 
SMALL SPACE 

Dry-Ice, solid carbon 
dioxide, may be used for 
lowering heavy machin- 
ery into cramped space or 
where overhead cranes 
cannot be operated. Re- 
cently. the engineer of an 
ice-creainpl a nt solved 
the problem oF"spotting” 
a rectangular welded 
steel brine tank, weigh- 
ing G,500 pounds, on a flat foundation. Six 
blocks of Dry -Ice were evenly spaced on 
the foundation and the tank lowered by 
jacks onto the blocks. At this stage, the 
friction between the tank bottom and the 



Wheels at Great Britain's Rigge*! Puniutr Plan# B*rng Batted 

infti Position , the Sin p IV iirf e forty Passengers 



HUGE LANDING WHEELS CARRY 
BRITAIN’S BIGGEST PLANE 

Great Britain’s largest passenger plane,' -K 
the giant “Scylla,” now nearing comple- v 
tion, wiirbe supported *by landing wheels 
taller than a man. The ship is so large 
that it was assembled outdoors because no 
hangar big enough to accommodate it 
could be found. 
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Nott the Elaborate CtisFcimc 0 / T hit Marionette sS Ft 
Eurlcsqmtis |Fi« Step* of a *** 



SCENES 
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formed with! just 
of freedom to ieqd naturalC 
the little fibres, 
fully distributed 
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and motii 
made wi 
thought as 

be worn by a prima donna. 
Vienna today has a “figure thea- 



ith a^Jnuch care am 
as thdbgh they were to 



ter" where little robot actors move 



about with grace that seems whol- 
ly human and natural. Music and 
intricate lighting effects serve to 
heighten the illusion as the lav- 
ishly costumed marionettes are 
moved about the miniature stage 
by means of wooden rods from 
below instead of strings or wires 
from above. These figures kneel, 
sit, rise with dignity, raise and 
lower the hands gracefully and 
look up or down expressively, since 
even the eyes have motion. Re- 
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with the PUPPETS 




markable scenic effects 
are produced with 
chemical crystals which 
seem to change and 
grow before the eyes of 
the mystified audience. 

Audiences today ate 
startled to see a mario- 
nette clown climb a pile 
of tables like an acrobat, 
balance himself until he 
tumbles dnwn with a 
clatter, then inflate a 
balloon until it becomes 
so big he Duals across 
the stage in midair. A 
concealed bicycle pump 
is the answer to the bal- 
loon trick and a clover 
puppeteer with a com- 
plicated control stick 
accounts for the table 
stunt A seemingly sim- 
ple action by mario- 



Above T Group of Performing Marionettes : &eIow t These Lit lie 
Actors Are Imitating the Actions of Movie Stars They Are 

Costumed to Represent 
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Such spectacles require not only 
carefully constructed figures but 
an expert group of puppeteers. 

While the making and manipu- 
lating of marionettes is an art in 
itself, it is not difficult to master 
the rudiments. One of the most 
complicated figures ever pro- 
duced, for instance, is a gorilla 
made by an Ohio high-school boy. 
It has forty-seven control strings 
and by the aid of tiny weights can 
be induced to snarl, move its eyes, 
wrinkle its nose, raise and lower 
its eyebrows, open and close its 
mouth, walk on its hands and pick 
up ohjects from the floor. 

For the shop w'orker, the mak- 
ing of puppets and marionette 
shows offers an interesting hobby 
that may develop into an income. 
It costs nothing to start, because a 



AboVe t These Marionettes Appear m the AfppiUj B 1 *- 
Lticrfie Pink, Chicago Girl H^/io Has Developed a 
Bum* nets Out of rt Mdriflneffe Hebby 



nettes may require weeks of ex- 
periment by the puppeteers. In 
one show a doll passes a letter to 
another figure. The marionettes 
borrowed a trick from the magi- 
cians for this. Two letters were 
used, and at exactly the right mo- 
ment, one letter was yanked into 
the sleeve of the giver and the 
other was lowered into the hand 
of the receiver. 

Marionettes are being molded 
or cast to represent famous per- 
sonages, then the little actors im- 
itate these people in characteris- 
tic poses often startlingly lifelike. 

Short plays on phonograph rec- 
r ds a re being presented by mar- 
ionettes, the phonograph supplying the 
words while the robot actors go through 
the parts. The same is true of radio which 
also has been used to furnish the music 
for a marionette girl chorus as it executes 
intricate dance numbers in perfect time. 



wisp from the rag bag becomes a robe for 
a king, the top of a tin can is a shield or a 
plate, and when Cinderella wishes for a 
coach, in Tolls a dressed up cigar box, ac- 
companied by a puff of smoke blown by 
the unseen puppeteer. 
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Mountain Roads 



U 



Roads arc being dug 
nd gouged out of the 
of mountains by a 
* one-man machine con- 
sisting of an adjustable 
-and angle-blade bull- 
dozer operated by a Irac- 
(* tor. Such an outfit can 
build a road ten to twelve 
feet wide by digging off 
the upside of the moun- 
tain and filling in the 
lower side. The bulldozer 
can handle bowlders, un- 
dermine small trees and 
move seemingly impossi- 
ble masses of material, 

‘t)2L£’ 

STEAM-VAPOft CUN 
REMOVES PAINT 



Paint may be removed 
from automobiles, trucks, 
exteriors and interiors of 
buildings and many oth- 
er surfaces by means of 
a vapor “gun” which 



Adjustable Bulldozer Run fey a Tractor Which Builds Mountain Road by 
Digging Off iht Upper Side and Filling rn the Lower Side 
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ejects steam or steam -chemical solutions 
under high pressure. The device is self- 




contained, generating its own steam in a 
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generator coil connected to the water or 
solution tank. A one-quarter horsepower 
electric motor, which is controlled by a 
hand switch, operates Iho air blower, a 
rotary fuel oil burner and a rotary water 
or solution pump. The burner jet pro- 
vides heat for the generator coil. The gun 
may be used for cleaning off grease, for 
sterilizing and deodorizing. 




WHEEL PUMP INFLATES TIRE 
AS AUTO TRAVELS 

Leaky tires may be kept inflated while 
the automobile is in motion by means of 
a pump which is attached to the wheel. As 
the wheel turns, 
air is forced into 
the hose and past 
the valve stem, 
keeping up pres- 
sure until a repair 
station is reached. 

The device has 
gears, piston rod, 
valve, air chamber 
and, rubber hose. 
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Father Operates the 
Amateur Movie C fljtiera 
W AfotAcr Wo/rf* u 

CcJico Dog fa Ktcp ifafry 
5mfJmc ; F hit Photo /i 
Ont* Sf*p m Keeping a 
Pictorial Record of the 
ChHd# from ft a Birth to 
Manhood ; Thousands of 
Families Are Keeping 
Similar Records 



/"\NE day. (Ralph R, Enp, employed in 
^ Now York as wallpaper salesman, 
noticed in a show window the first pop- 
ular- priced motion '-picture camera he 
had ever seen. 

“If people would only show more in- 
terest in my wallpaper,” he thought to 
himself, “1 would buy a movie camera 
and have a lot of fun with it*" On fur- 
ther reflection, he decided to buy the 
camera and projector anyhow. 

With a natural artistic sense, in a few 
weeks he had become an expert in 
making amateur movies. When he 
showed his pictures to friends they rec- 
ognized them as better than other ama- 
teur movies they had seen. The ex- 
planation was that Eno knew what to 
leave out and how to rearrange pictures 
with a view to a natural unfolding of 
scenes. In other words, he was a good 
film editor. Then he began to experi- 
ment with titles* One day he wondered 
if he could do his work even better un- 



der instruction. He inquired but found 
no one in that line of work* 

At that moment was born an. idea, “If 



Scenes Like These in the Same Film Strip Mtfil 
Be Cat Apart ant/ P facet/ m Proper Sfquenc* la 
Make Amateur Movie* interesting 
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Top, Fitm Editor of H oi-Ji on 

Strip nf Film Rrnufght £p b} t’ui^pnff; 
Bottom, One Step (n Braiding Up 1 r #f*?j 
/uf S^t'/N- in Amateur Fiim 



there has been no such pro- 
fession as amateur film editor 
and lisle builder, there's going 
to be one from now on," said 
Eno to himself, ‘and I’m it,* T 

So he went to dealers in 
photographic supplies and ob- 
tained their promise to pul 
him in touch with anybody 
needing titles or editing, but 
they had little faith in finding 
any demand for such services. 

Nevertheless, Eno did meet 



a man, a millionaire, who had been travel- 
ing about the world and had about nine 
miles of film. It contained interesting ma- 
terial about far-away places, but the pic- 
tures were in a jumble. In other words, 
like many another amateur, he had lost 
interest in his pictures because the job 
was incomplete. 

Eno worked for many weeks, Tearrang- 
ing pictures and inserting artistic titles. At 
times the man was shocked at the ruthless 
manner in which Eno omitted yard after 



yard of his material. But when the job 
was done, he was so pleased with the re- 
sult that he paid the bill, about $9,000, 
without a protest. 

With his profit on this job. Eno opened 
an office in a Broadway building and on 
the glass door was printed: “Film Editor 
and Title Builder.” 

That first customer told his friends about 
Eno and today his callers actually get in 
one another’s way. 

Enos customers are by no means con- 
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fined to the wealthy. Scores of 
them are humble clerks whose 
hobby is making a permanent rec- 
ord of activities of their children 
as they grow up. One such film is 
an amazing piece of editing. It 
shows a little boy from the time 
he Was a few' hours old until he 
was a husky big youngster, and 
yet this life story unfolds so grad- 
ually that the boy appears to grow 
right before one's eyes. He goes 
from one room to another after a 
toy and when he returns he is a 
wee bit bigger! The father hopes 
to have a filmed story of this lad's 
life from birth to manhood. Thousands of 
people are keeping pictorial family rec- 
ords, Eno says. He gets such films for 
editing from all parts of the world and re- 
cently w r as working on one from Tasmania. 

During the depression, Eno's business 
showed a great increase. When men are 
idle or discouraged they turn to their hob- 
bies to help them forget their troubles. A 
man can't buy films if he has no money; 
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Shy-Larking** tor Varaiiort Movie; Bottom, 
Baby Elephant Plants the Tripod 



but so long as ho has any funds left, he 
wil ! do without something else for the sake 
of cultivating his hobby. Moreover, when 
be can't afford new pictures, he is all the 
more interested in trying to improve what 
he has already taken. 

At aH events, this man who stumbled 
upon a new profession, now has so many 
customers he is compelled to make ap- 
pointments days ahead. 
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the invisible living world; is a merry-go- 
" round for microbes, the tiny passengers 
\ being photographed as they ride. The 
t merry -so- round is no larger than a butter 

? plate but w hirls on a cushion of air at 

\ * \ 

“rates up \o 20.000 revolutions per minute. 

caj ner j^ so small it is built into a mi- 
Jcroseope, snaps a picture each time a rider 
jgoes by at full speed. Moving pictures 
rmade with the apparatus reveal what hap- 
.pens to germ cells of marine animals un- 
Mder such rough handling, and it is hoped 
jthe equipment will aid scientists in their 
search fibr the secret of the cell • , 

JkMssi J i, *** it *** »v 'H+* 

^ PLANE MOTORS SET ON SIDES 

TO REDUCE RESISTANCE - a k 

"T J *0 i 1 

High efficiency is claimed for* a twin- 
motored plane, recently tested, which has 
its motors mounted on their sides in the 
nose of the plane. This method of mount- 
ing. it is claimed, reduces head resistance 
of the motors to about half of that created 
by a single radial-motor installation. This 
plane is the latest work of Allan H. Lock- 
heed, pioneer designer and^U litter, who 
has spent four years designing and con- 



r re Preis T noblest Ope rator to Sofc- 

Shoes; /.outer Sccfron /s Heated 



on a hot- water cushion of chrome leather, T- 
rubber -lined. This cushion conforms to < 
the shape of the last as the pressure is ap- v j 
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plied. The heat quickly dries the cement 
by which the new leather sole is attached. 









Wind /(fn\ten« Is by P facing f/n Two 

Motors of This Plant' on Their Sides 



strutting a ship which he believes is best 
adapted to serve the air-transportation 
needs of today. 
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SOLES CEMENTED ON SHOES 



Shoes may be resoled or half-soled 
w;lhout nailing or sowing by means of an 
electrically heated hand press. With a last 
instde to keep the shape, the shoe is placed 

ajX fj * 
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BRUSH -TIPPED FOUNTAIN PEN 
yri 2, i P USED F0K MARKING 

Used like a fountain pen but tipped with 
one of four sizes of brushes, a new device 
for marking pack- 
ages and crates 
and for let tori n g 
is available. It is 
filled with ink in 
the manner of a 
fountain pen, and 
four special inks 
are used in it. The 
instrument can be 
used on any sur- 
face but glass. 

/ 

No scientist has yet found a way of seed- 
ing through the clouds which always hide 
the planet Venus, * 
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In order to comply with the limitations 
of cruiser tonnage under the naval treaty 
and still turn out ships in numbers, the 
nations of the world have turned, in recent 
years, to building six-inch gun cruisers 
instead of the heavier craft on which they 
were concentrating formerly. As a result, 
nations are competing today to turn out 
the best ships of this class. Japan opened 
the bid for supremacy with its “Mogatni ' 
class, consisting of six boats of 8.500 tons 
displacement, each carrying fifteen six- 
inch guns in five triple turrets as well as 
six live-inch guns amidships. Each boat 



will carry a battery of torpedo tubes, two 
catapults and engines delivering 90,000 
horsepower to give thirty-three knots. The 
reply of the United States has been the 
“Brooklyn” class of four vessels with a 
displacement of 10,000 tons each. It is re- 
ported these vessels likewise will carry 
fifteen six-inch guns in live triple turrets 
but at an expense of 1,500 tons additional 
displacement as compared with Japan. 
Great Britain is producing the “Minotaur” 
class cruisers of 9.000 tons displacement as 
well as three ships of 7.200 tons displace- 
ment carrying eight six-inch guns and 
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twenty-six smaller ones, eight torpedo 
tubes and two planes. The 72.O(l0-horse- 
power engines will deliver 32,5 knots. 
Three other boats of 5,20(1 tons displace- 
ment will carry six six-inch guns and six 
torpedo tubes. In Italy where speed is the 
prime object, the "Armando Diun" class 
cruiser of 5,080 tons with 90,000 horse- 
power has reached a speed of 39.8 knots. 
Six such ships will carry eight six-inch 
and twenty -five smaller guns along with 
four torpedo tubes and a space for planes. 
The boats will have a cruising radius of 
2,500 miles at twenty-five knots. France 
has six 7,729-ton lightly armored cruisers 
of the “La Calissonniere*’ class under way. 




horsepower and a speed of thirty- one 
knots. Each ship will have a catapult and 
landing mat to reship pianos from ait 
when under way. 
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OPENER FOR FREIGHT CAR DOOft 
IS OPERATED BY ONE MAN 

Handled easily by one man, a device 
for opening the doors of a freight car ex- 
erts a ton of force when Us operator ap- 
plies a 1 00-pound pull. Warped doors may 
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Thi* jlfirn Sifj H'ViMtf at We Propel* a 

^Bicycle" Equipped with Leg* hi stead of 



STILT CYCLE HAS TWO LEGS 
INSTEAD OF WHEELS 




H ; arpeJ Doors of Freight Corx Afc Opened Easily 
by Exerting Moderate Pull on the Chain 

be opened or dosed quickly and safely. 
The tool is made of cast electric steel and 
twist links welded chain. 



C Popular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, 
but this information is filed and w II be 
furnished by our Bureau of Information 
upon request, accompanied by postage. 



Wooden legs replace the wheels on a 
stilt cycle made by a Los Angeles man 
who proudly boasts that he can now sit 
down while walking. The two legs are 
pedaled like a bicycle, the rider balancing 
on a seat at the end of a vertical bar. 



FENDER 1KONER SAVES TIME 
ON AUTO BODY REPAIRS 



Dents can be 
ironed out of fend- 
ers, doors and 
other parts of au- 
tomobile bodies by 
means of a com- 
pressed-air tool 
that does the work 
in less than half 
the time required 
by hand methods, 
Dolly and support 
springs of the 




ironer are de- 
signed to suit all shapes of fenders and 
metal body work. Removal of fenders is 

r eccssary in mos^ cases. _ 
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of Rome 



Years to Build 




Model of Ancient Rome, Twenty Feet ond Forty Feet Lons; More Flicm Thirty 

Year* H'ew Spent lay an Architect m Confif ructrni? It 



After more than thirty years of work, a* 
French architect, Paul Big ot, has complet- 
ed a stupendous task, the build mg of an 
accurate relief map of Rome as it was 
about the fourth century, A.D., when the 
city was at the peak of its power. At that 
time Rome was the center of as much of 
the world as was then known. It had gath- 
ered the riches of conquered countries and* 
was crowded with temples, palaces, shrines 
and stadiums. Few of these have escaped 
destruction but most of the structures have 
left a trace, either in book or in stone, and 
M. Bigot carefully studied every source of 
Roman history before attempting 
to construct this ancient city as 
the Ctesars knew it. The plaster 
model of the Eternal City is twen- 
ty feet wide and forty feet long 
and thousands of little blocks rep- 
resent the monuments and build- 
ings of the past. The scale is one 
to 400 and three-fourths of the 
city is represented. Every detail 
is carefully reproduced so that 
looking at the model gives the 
same impression, it is claimed, as 
though the observer had been 
able to fly over the Rome of an- 

1 m t % # *1 ; f \ 
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cient days and view the city from an air- 
plane, .The model has been placed for ex- 
hibition in the Paris institute of art and 

"•fefcf f — • 

AUTO WITH ENGINE IN REAR 
HAS BAGGAGE IN FRONT 

In order to permit of more thorough 
streamlining, front and rear, one German 
automobile has its engine mounted behind 
the front scats w'herc baggage is usually 
Carried. Under the front hood is a space 
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formed of a multitude of disk -shaped lay- 
ers which can be easily broken off in any 
sizes desired. Small pieces of the logs also 
make good kindling. 



GUNS AIMED WITHOUT SIGHTS 
ARE MORE ACCURATE 

Accuracy of anti-aircraft gunners of the 
f 243 rd_Co ;iH Artillery, Rhode Island na- 

-tn r | -roved Siy delib- 



tional guar 

crately preventing them from using the 
standard cross-hair sights. Instead, tracer 
bullets are used in target practice. The 
gunners watch the tracers and correct the 
firing position 



accordingly. Firing at an 
airplane-towed sleeve target in the usual 
way, the gunners secured seventy hits in 
■ range practice. Then racial shields were 
taped to .the waifir jackets of the guns. 



tie ffet Only Record^ the Weight but De- ^ 
f-% m Short Safes Message m Addition 
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WHEN IT RECORDS WEIGHT 

In addition to recording the correct 
weight, one scale now produced also de- 
livers a short sales talk when a person 
steps on it. A phonograph record is start- 
ed by stepping on the scale platform and 
delivers a ten or fifteen -word suggestion 
to purchase some article. The message 
does not become monotonous as seventy- 
five variations can be placed on one record. 



“LOGS'* OF SAWDUST AND OIL 
ARE USED AS FUEL 

Jr are being mixed 

K3£ as a fuel which, it 
. _ is cla imed, offers 

as much heat as 
Ct the best grades of 

coal, is easy xo store and handle and does 
not soil hands or clothing, The logs arc 



7it'o VItttim of SightUss Machine Gun* t Shouting 
Sc reen ^ffacW to Jacket of Gun 



preventing the gunners from using the 
cross-hair sights, and tracer bullets were 
used, the sleeve target showing 226 hits. 



{[Tests have shown that tropical fish are 
kept healthy by adding vitamin D to their 
diet in the form of viosterol. „ 
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Fastest Bomber in the Orient Built for Chin 
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A/ntrinin-Uudf Anttilnr Which Hus JJcrn DitiusMd to China «nJ H'/U llie Lni-t'til in (/lit OWmil; 

/f /fti a Spec*/ of 170 .Will's an Huu r ntni a J r t00-!Hite Cruising Radius 



China now boasts the largest and speed- 
iest bomber in the Orient, an American- 
built Curtiss- Wright ship with a top speed 
of 170 miles per nour and an eighty- two - 
foot wing span. The plane can also he 
used as an ambulance or for a troop trans- 
port. It has a cruising radius of 1,200 
miles and carries a crew of six, 

v wk 

FOLDING FRAME FOR QUILTING 
OCCUPIES LITTLE SPACE 



Little space is occupied by a quilting 
frame that may be folded and stored in a 
corner or In a closet. The frame consists 
of metal ends which are telescopic so that 
the quilt can be laid out in the full square 
or rolled up to any width desired for the 
convenience of workers. The work may 
be set level or inclined. Frame ends can 



be adjusted by sliding to obtain the length 
desired. Roll poles may he removed with 
the work intact, rolled up and set in the 



e qnds fold like a jack- 




J 




SK 



1 



knife. The metal fixtures may be obtained 
complete with blueprints for construction 
of the frame. 




Demonsfratinir Haw Quitting Rack May Railed 
to Facilitate Worfe on thm Maffnjpl 
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TIRES that MERELY 





T op* Measuring ffljrfc Required to Cause T ires to 
Skid Sidewise / fleifliiJ, dJUJ'Jnjf frre Noises 



r J T HE latest thing in tire design is a tread 
whose song has been reduced to a 
mere whisper so that the driver of a 193-1 
car car enjoy really quiet transportation. 

The new tires remind old-timers of the 
ribbed tire of many years ago, whose tread 
surface was smooth except for several 
parallel grooves running around the cir- 
cumference. The new tires include such 
additional features as wavy grooves in- 
stead of perfectly straight ones, and rows 
of buttons flanking each side of the wall. 
One motor-car company specifies that its 
tires be made with ribs having rounded 
edges instead of square, sharp ones, to re- 
duce howling when negotiating curves. 

It is to the campaign against noise that 
the ribbed tires owe their return to pop- 
ularity, Motor-car manufacturers have 
been waging war against rattles and rum- 
bles and squeaks for years, so that today, 
(hanks to such things as improved engines, 
rubber mountings, constantly oiled springs 
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and other anti-noise devices, the 
modern automobile is remarkably- 
quiet. About two years ago the 
point was reached where the 
noisiest part of a new ear was its 
tires. Tire engineers found that 
they had to become sound experts* 
The B . F. Goodrich Ruhber com/ 1 
pany was one of the first to attack 
the noise problem. Valuable in- 
formation that eventually led to 
redesigning of treads was obtained 
by an “electric ear" 
mounted in a test 
car so that tire 
noises could be 
p i eked up and 

Tires in action 

learn just what HjV 
happensto the 

part of a tire on a 3d, .uj 

car traveling at six- 
ty miles per hour 
strikes the road 



Dff m on & t r fit in £ 
Ilatu Heat in Generated 
in u Tire; Left, Ribbed- 
Tread and Button-Tread 
Types of Tires 



surface tnirteen 
times every second* 
This is as if every 
spot on the tread 
were being struck 
with a trip hammer 
nearly 800 times a 
minute. Tires have 
to he built to keep 
such blows from 
deflecting them 
more than twelve per cent of their height* 
With present motor-car cruising speeds in 
the sixties, and often the seventies, the 
tires must be able to withstand much pun- 
ishment, and do it without complaining 
too much. 

The rapid hammering a tire receives at 
high speeds generates heat. A simple ex- 
periment will indicate this. Hold a rubber 
band against your lip. It feels cool. Now 
grasp its ends and rapidly stretch and re- 
lax it. After a few seconds, hold the band 
against your lip once more. It is notice- 
ably warm. Imagine a tire, with its great- 
er mass of rubber, and with the forces 
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Showing Action of Ribbed Tire dpi W r c t Sttrfacmi 
first Rib Wipe* iVnftr A Way so Others Can Obtain 
« Grip an the Dried Surface 



Involved many hundred times as great, 
(Continued to page 122A) 








Berlin Firemen Carry This Portable Light inffl 
Burning Buildings; Note Battery Carried tin Bach 



PORTABLE LIGHT FOR FIREMEN 
SUSPENDED FROM SHOULDERS 

Fire fighters in Berlin are equipped with 
portable searchlights which they carry 
with them into burning buildings. The 
light is suspended from straps attached to 
the shoulders, the straps also supporting a 
battery carried on the fireman’s back. 



TWIN POSTS LIFT AUTOMOBILE 
p 3 l ?FOR EASY INSPECTION 

Inspection of the automobile for repairs 
or greasing is made easy for the owner 
and the mechanic by a twin-post lifting 
machine. Compressed air and electricity 
supply the energy for lifting the car high 
enough for a tall man to stand beneath. 
The machine is adjustable to any wheel 
base, the front post being moved length- 
wise until its cradle is under the front 
axle of the automobile. When not in use, 

If 




This Lift frf ahei It Passible to Inspect the Atito 
without Getting Grease an Clothing; 

& 

tithe tops of the posts are flush with the 



HAND GRINDER WEIGHS LESS 
q l ; THAN TWO POUNDS 

Capable of high-grade work, a hand 
grinder operating at 15,000 revolutions per 



floor, permitting use of the space for other 
r_ purposes. More working space for the 
mechanic is made available, either for 
greasing or repairs. 



BARK FROM REDWOOD TREES 




/.B^j'iru'ci^ ht Etecinc Grinder j it Hondltd as Easily 

as Pointing a Pen oil 



minute weighs one pound and ten ounces. 
It is powered by a one-fortieth horsepow- 
er motor. The grinder is balanced so that 
it may be directed in the manner of point- 
ing a pencil. 
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MADE INTO SHINGLES 



are now being made from the 
bark of the giant redwood trees of Cali- 
fornia, formerly 
considered a waste 
product by lumber 
mills. The bark is 
pressed into bales 
and sent to plants 
where it is rolled 
into sheets, satu- 
rated with hot as- 
phalt and coated 
with various col- 
ors or blends of 
slate, the finishing 

process being that of cutting the various 
shapes in which it is to be 
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Hollow Cable to Carry Boulder Dam Power 



Streaking across mountains, 
deserts and valleys, a super- 
I ra namission line of hollow-cop- 
per cable will carry current from 
Boulder dam on the Colorado 
river into Los Angeles, The huge 
power conductor actually will 
handle its load of energy over 
twin lines with separate towers, 
each line supporting three cables. 
The line will stretch for 270 miles, 
thus calling for 1,020 miles os ca- 
ble, or 13,(100,000 pounds of cop- 
per, The six cables will cost 



$2,500,000 and will carry an electrical load 
of 300,000 volts. Hie cable is being turned 
out in sections about one mile long and is 
formed of flat copper strips which intei- 



1 - k but still retain enough flexibility to 
permit winding on large drums for trans- 
portation on muleback. It is expected the 
line will be completed early next year. 



Tiller Pfmiu f “imj rt i* - j 
T-ifli ‘nil. I-- 1 1 1 1 1 1 lllj rtf fdirii ii rid Midi it 



Section oi C^hfiz nnzJ One at Tauter* 

IV'r^ Currcnf from Bauidar Dam to 

Lor Angeirs; Map St idea. 1 .-* Routr power 
Lin r Carrying Current from the Dum 










Welding two 
pieces of metal at 
an angle without 
help is made pos- 
sible for the lone 
craftsman by a 
holder in which 
the work is fas- 
tened. The pieces 
are held firmly in 
contact until weld- 
ing is complete. 



Sharpening Bind* in Electric Device on Woll^ Inset t 
Drawing Shouring Its Interior Construction 

Safety -razor blades may be honed and 
stropped quickly at the same time by 
means of an electric machine that can be 
hung permanently on the wall The de- 
vice plugs into any handy electric-light 
socket. Both edges of the blade arc honed 
and stropped at the same time, A built-in 
automatic switch starts and stops the mo- 
tor at the proper time while the blade is 
being sharpened. 



.■Jt , . iU, - ft ■* /W 

POPULAR MECHANICS’ 



i 

UN 



ELECTRIC HONE AND STROFPER 
FOR SAFETY-RAZOR BLADES 



. *A t { ' t< t 4 ■ 

*■ >. * . 

maximum power loss is about Lhirty watts. 
No special knowledge or electrical skill is 
necessary for operating the transformer, 
which is adapted to speed adjustment of 
voltage sensitive motors, to brilliancy con- 
trol of lighting systems and to under and 
over-voltage testing of socket -power de- 
vices of all kinds. 



METAL HOLDER FOR WELDING 
AIDS IN ANGLE WORK 



ENGINE WITH FI OWING LINES 
£ y if' ( CUTS WIND RESISTANCE 

Wind resistance is expected to be re- 
duced by thirty- five per cent through the 
use of a streamlined locomotive designed 
for the Canadian Na tion al r ailway. ad- 
dition toTts flowtnglines, provision is also 
made for a device intended to lift the 



Adjustable to any voltage between zero 
and 130, a lightweight transformer is avail- 
able for an almost 



unlimited number 
of uses, The volt- 
age may be regu- 
lated by turning a 
dial. While the 
dial figures are 



approximate, the 
voltage varying 
somewhat with 
load, very close 



adjustment is possible. The control is uni- 
form and there is no heating trouble. The 



tiT i v 

Model of Streamlined Loeomotrv* tt'fto** Flowing 

Lin*s Are Expected to Reduce Wind A»ij(unc< 



smoke clear of the engine cab, thus insur- 
ing better visibility for the engine crew 
and less smoke and dirt for the passengers, 
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TRANSFORMER IS ADJUSTABLE 
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Signal Pistol Guides Pilot to Airport in Fog 




When a plane became lost in a mixture 
of fog and smoke over Pittsburgh, Penna, T 
recently, its pilot was gun led to earth by 
means of a Very signal pistol, invented 
during the World War for the purpose of 
signaling ground troops from the air. On 
this occasion, the pilot could see straight 
down, as though looking through a stove- 
pipe, but had no forward vision. This pre- 
vented him from locating the airport, al- 
though mechanics at the field could hear 
the plane. Attempts to contact the pilot 
bv radio failed. Finally, a Vary pistol and 
ammunition boxed in 1918 were found. 
One of the mechanics loaded the pistol 
with shells, which contained red, white and 

5^cu, r Prrjff How Sigmii Pistol fCireie, 

Left) U 1 iu*r U i l J io G li j d i’ Lrfpf- 
Harry C&umey (Ctreie. Right) to 
Earth; Private Anthony Pvrti* Bot- 
tom. Signaled the Ph inc 



green flares, and fired directly at 
the sound of the plane. At the 
sixtieth shot, a green flare ex- 
ploded just over the plane, bath- 
ing it in light. Although some- 
what alarmed, the pilot decided 
thai someone was trying 1o guide 
him to earth. After circling a 
few times, Ihc pilot detected 
sparks and smoke along the tra- 
jectory of a shell. Following this trail with plane and he dived right “into the gun 
his eyes he saw the mechanic firing at the barrel,'* landing safely. 
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Combination Copboard and Dining- 
Roam Table Which Cun He Con- 
verged from On# to the Of 
i tut Moving the Dishes ; Simple 
Lock rrtff Be vied /( in 

f^Aer Posjfion 



Below anti Right, tt Dujt-Praaf 
Ash Receiver for Furnaces and 
Home Heating Plants; This 
Metal Container Prevents Pu$t 
and Dirt from Escaping and 
Settling over the R&semcnt; 
Note How the Door Is Opened 
by a Fool Pcdal r Thus Leaving 
Rath Hands Free to Wield the 
Shovel 



Above, Jar and Bottle-^Tap Opener 
Attached fa Underside at Shell; 
Top is Wedged between Knurled 
Stud ami Side ai Groove 



Coif Cord for l he Electric iron H^fircA 
Stretches to Nine Feet; ft Can nlflO 
Be Used to Advantage on the Electric 
Toaster* Pereoloiar or Room Heater; 
the Cord is Always Out of the IVay 
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Electrical Appli- 
ance Card on an Auto- 
matic Reel; When Nat 
m Use j. It Is Disconnect- 
ed f Given a Gentle Pull 
and Rolls Up and Ditap- 
pears in the 



Above* Compact B ui hr a ant 
Seale No Larger Than c 
Booh and Weighing only 
Five Pounds; Right, Mix w 
trig to rh with Prongs Like 
Knife Blades for Chopping 
Fruits and Vegetables^ 
Cutting Noodhs and Cen- 
tral Kitchen Use; Cutting 
Ed gen Are Along the Rot* 
toms of the Prongs 



Left* Steel Combs 
Clean tht Bristles of 
This Carpet Sweeper 

and the Brush CU ant 
the Combs Di- 

rection Is Reversed * 

Rights Icm Box with 
H o p p c r* T y p e fee 
Chamber and an Air * 
Circulation System 
Which Allows User to 
Control Temperature 
by Varying Quantity 
of Air Flowing around 
a Fixed Are o of Ex* 
,* posed let 
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Japanese farmers are 
still using an odd imple- 
ment in preparing the soil 
for planting. It is a com- 
bination of a lever and a 



POPULAR MEGHAN 



U 



k el L 



\ 



^7 

tw o 
research 
e llocke- 



may bite 
years, 
scientists of 
feller Foundation Lave 
applied their vaccination 
technique in a practical 
manner. Yellow-fever 
vims made safer by at 
least 100 passages through 
white mice is used. Also 
human blood from those 
who have had the disease 
or have been vaccinated 
is injected without ill ef- 
fects, There results an 
active immunity similar 
to that caused by an ac- 
tual attack of the disease. 
Latest efforts are direct- 
ed toward making injec- 
tions easier and less cost- 
ly in human blood. The 
Pasteur Institute in Paris 
has used the blood of im- 
munized horses in its yel- 
low -fever vaccinations. 
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ODD LEVER PLOW 
IS OPER ATED 
BY FOOT 



Artixt with Some of the Objeeis He Has Fashioned from Otd Straw Will if; 

Nate Miniature of Italian Field Cart Drawn by Danhey t at Right 




OLD STRAW HATS ARE CARVED 
INTO DECORATIVE OBJECTS 

Old straw hats are carved into decora- 
tive and artistic objects by an Atlantic 
City, N. J.. man. Among the pieces are a 
replica of the “Santa Maria,” one of 
Christopher Columbus’ three ships, and a 
miniature reproduction of an Italian field 
cart. The artist uses this method of sal- 
vaging straw hats left in his establishment 
and unclaimed by their owners. 




SERUM FOR YELLOW FEVER 
• GIVES TWO-YEAR SAFETY 

Two years of immunity from yellow 
fever are provided by.. serum now in use 
by missionaries, government officials and 
scientists whose work takes them into re- 




plow. With his foot, the farmer drives the 
share into the ground, then lifts a bushel 
of soil by a quick movement of the lever. 




Puffing Do wn 

mf* Flout to Lift Bii§l 






r pHE doublet type of antenna is now 
* generally recommended for short-wave 
reception and, when properly constructed, 
as shown in Figs. 1 and 2, it also makes a 
highly efficient transmitting antenna, A 
doublet is merely two ordinary single- 
wire antennas joined together with an 
insulator. The lead-in wires, or feeders, 
are brought down from this connecting 
insulator and transposed, crossed one over 
the other, at regular intervals by means 
of suitable porcelain insulators. These 
feeders may be any length and, when 
frequently transposed, will cancel out 
all man-made interference that might 
be picked up on the way down to the 
receiver. When the ordinary doublet 
is used for transmitting there is a re- 
flection loss at the junc- 
tion of the antenna and 
feeder line. This is due 
to an unmatched imped- 
ance condition between 



the feeders and the antenna. The 
doublet -antenna kit shown in the 



LOW-LOSS DOUBLET ANTENNA 

i, V A uf- I /I / /mr 




J 



photos oilers a simple method of 
matching the antenna and feeder 
line. It makes use of a quarter- 
wave section made of %-in. alu- 
minum tubing, and suitable insu- 
lators are provided. AH the good 
points of the transposed feeder 
system are retained and the range 
is greatly increased. The insert 
photo and diagrams are self- 
explanatory and all the necessary 
parts are available to construct 
this efficient combination receiv- 
ing and transmitting doublet 
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'X’HrS vacation receiver is easily portable 
4 for beach, picnic and boat use or wher- 
ever a self-contained set, independent of 
power lines, is required. Il is exception- 
ally easy on batteries, simple to build and 
the parts are not expensive, Distant sta- 
tions come in with good loud-speaker vol- 
ume and the lone is quite satisfactory for 
a portable receiver. It is offered to 1 he 
readers of Popular Mechanics Magazine in 
answer to many requests for a simple con- 
struction article on a compact set of this 
description. There are no trick circuits 
and the parts have been carefully selected 
for maximum results. 

The simplified wiring diagram. Fig. 1, 
shows the connections looking down on 
the tube sockets from above with all parts 
in their relative positions, as shown in the 
lower phuto on the opposite page, The 
base is made of lid-in. sheet metal which 
may be aluminum, steel or eraydn. The 
dimensions are given in Fig. 2. The holes 
fur the wafer- type tube sockets are l 1 a in. 
in diameter. These holes, and the cutout 
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sers and t i, wun trie rotor arm 
stator plates common in each sec- 
lion. The rotors are all common 
with the frame and grounded on 
the metal base. It will be noted 
that the stator condenser connec- 
tion on the front section, for C:i 
and Cj, is taken from the trimmer ; 

at the top for convenience instead 
«f at the lower end: this accounts Hit 
for the unused terminal below. 

This ganged condenser unit is 
mounted 7 kt in, back from the 
front edge of the base and 1 f hi in. from the 
side, as shown in the photos. 

Two short machine screws are used to 
hold the speaker upright in the base, and 
the upper edge of the speaker frame Is 
soldered to the front of the ganged con- 
denser frame so as to bold the speaker 
rigid. The combination volume control and 

4 Continued to lie A) 
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Si/rr/sfiYiedf Tube Cftccizcr Tests All Tub#* 

Additi&nn l Adapters 

Eighteen Sockets in Tube Checker 

r~ k 

No longer is there any need for worry- 
ing about your tube checker becoming ob- 
solete because of the new tubes recently 
introduced and those that may follow, v 
Eighteen sockets are provided in this tube 
checker, 11 of which are wired to lest all'- 
of the present tubes, some 90 in number.-- 
The remaining 7 sockets are spares, and^' 
may be wired in to test additional tubes; 
when, and if. they appear on the market, - 



Experimental Photo-Cell Hook-Up 

This photo-electric cell of the disk, hi* > 
front -wall, type transforms light energy' 

5 



directly into electrical energy without the 
use of extra apparatus or batteries. Its 
response to light variations is instantane- 
ous and sufficient current is developed to 
directly operate sensitive relays. Other 
numerous applications are possible, one of 
which is the paper tester shown in the 
sketch. Six different grades of paper are 
fastened over holes cut in a heavy card- 
board drum. For temporary purposes the 
motor can be omitted and the drum 
mounted on a wooden dowel rod so that 
it may be turned by hand. The light from 
the lamp, placed within the drum, passes 
through the paper under test before it 
strikes the cell. The meter readings will 
vary according to the relative iranslucency 
of the paper and are always the same for 
that grade. 

Converter Operates A.C. Sets 
0 y t J' /on Light Plants 

This low-drain radio converter, for op- 
erating a.c. receivers on 32 and 110-volt 
d.c. lighting plants, 
comes complete 
with an attach- 
ment cord and re- 
mote control 
switch. The switch 
is provided with 
an extension cord, 
making it possible 
to start and stop 
the converter from the receiver. To in- 
stall, the radio set cord is plugged into a 
receptacle on the base. 
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Regeneration on Short Waves 

The regeneration control on short-wave 
adopters or converters, used with broad- 
cast receivers, is really a sensitivity con- 
trol and the voltage applied to the detector 
lube should be carefully adjusted to insure 
smooth operation. If filament tubes are 
used, a rheostat should he connected in 
series with one side of the filament sup- 
ply, In some cases & 100,000-ohm variable 
resistor in series with the screen or plate 
supply to the detector tube will smooth 
out regeneration, and improve reception. 



Upper Left, Pho t rani e Cell P/ugjtif mid Standard 
Sue Jitf; Bv /ay. 1 . IVimtjf Ohigram iar Paper Tester 



ft Radio- frequency choke coils should be 
mounted away from metal objects and at 
right angles to inductances. 
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Electric Soldering Iron Employs Remocahln Car * 
tridgc^T ype Hcuiint: Element} Suitable (Vaiteff 
May Bo Selected for Any Particular Kind of Work** 

Below, Plug r fn Adapter 

,7^’S^s. Brings Kour Old W-mbm 

\ Checker Up J£tf Date 
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nc^lian.-i fa Wactiirtfr 5 lt eo?s f 
Made from Bruns t or Phosphor* 
Bronzcj Strip uft d Fiber- Tub* 
in l: } Below, Homemade Coil 
Mounting orteJ Terminal Strip 
from Scrap Material 
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Additional Gtntratar Installed; Abcvc t Shaft *m4 

Pulley Detail* 

Double -Genera tor System for 
Auto Radio 

When auto -radio receivers are to be op- 
erated over long periods of time, or con- 
tinuously as in police ears, the drain on 
the car battery presents a difficult prob- 
lem, This was solved by the police de- 
partment of Lincoln, Nebr,, with a sepa- 
rate battery and an auxiliary generator 
mounted on the motor. The rear housing 
of the car generator was drilled for the 
extension shaft and pulley to which the 
second generator is belted, as shown. 
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amplification may be obtainecPby substi- 
tuting a 2A5 output tube. This homemade 
adapter will enable you to insert the new 
6 -prong tube in the present 4 -prong sock- 
et without changing the set wiring. A 
6-prong wafer-type socket, resistor and a 
tubular dry- type electrolytic condenser 
are wired as shown in Figs. 1 and 2. The 
lugs on the socket should fit inside the 
4-prong tube base and leads from G, P, H 
and H are soldered in the usual grid, plate 
and filament prongs of the base. These 
connecting leads also hold the base and 
socket together, 

Q nrcd 

Antenna Substitute Is Adjustable 

The coil and condenser in this variable 
antenna eliminator are so arranged that 
interference from strong local broadcast- 
ing stations may be avoided. No outside 
antenna is required and the unit is claimed 
to have about the same capacity as that of 
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Adapter for Using New Output Tube 



Antenna Eliminator Showing Letter and Knob l&r 
Tuning Out Interfering Station i 
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If your receiver employs a single type- 
245 tube in the last audio stage, greater 
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an ordinary 75-ft, installation. The con- 
nections are quite simple; one lead is to be 
connected to a water-pipe ground, another 
wire goes to the antenna post on your set 
and a third lead is connected to the regu- 
lar ground post on the receiver. 



([Blueprints covering radio construction 
articles in past issues can be obtained for 
25 cents each; when material lists are not 
included in the articles, these are available 
without charge on receipt of postage. 
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pLYWOOD, preferably the wa- 
* t ^prtte fjdnd, a small amount 
of mlscHlanenus stock and a tiny 
gasoil ng motor is all you need to 
make Tr HaJf Pint.” The original, 
capable of carrying three persons, 
was quite a sensation at Balboa 
bay, Calif., where even the old 
boat builders expressed genuine 
interest. Built in| a garage, it was 
taken 50 miles for its first clip and 
has never developed a leak. This 
little sea sled ca^i be easily car- 
ried on your call, and Fishermen 
and tourists will find it ideal for 
use on remote Jakes having no 
hoating facilities. It is only 9 ft. 
long and very ligpt. 

Over -all dimensions are given 
in Fig, L The sides arc %-in. 
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screws, countersunk* Apply white lead lib- 
erally before screwing down permanently. 
The transom, or stern piece, is of the same 
material as the sides, with chine, etc. Put 
temporary diagonal braces across the top. 
to keep the structure square, and turn up- 
side down. Apply while lead along the 
bottom edges and chine, and lay a 1-in. 
strip of muslin over the joint. Over this 
place the plyu'ood bottom. It should 

be painted on the inside before screwing 
down permanently. Use %-in. brass 
screws, staggered 3 in. apart, one screw in 
the side and the next in the chine, alter- 
nately. The cross frames should be put in 
next Note that there is a bulkhead at the 
second frame from the nose. When the 
deck is on, this makes a large water-tight 
compartment. 



For the «,hnft log. or block through 

which the propeller shaft runs, prepare a 
pine block as in Fig. 8. A channel in each 
half takes the propeller shaft. Glue the 
two blocks together and. when dry, cut 
diagonally at an angle of about 16 — a 
1-in, rise 1.o every 3 1 2 in. of length. Now 
install Lhe bearings, the slutting box at the 
rear and the inboard bearing at the other 
end. Put the two triangular blocks to- 
gether with pieces of wood between them 
just the thickness of the bottom. Put the 
propeller shaft through the bearings so 
that it alines properly. When the shaft 
turns freely clamp the block together for 
drilling bolt holes. The log should then be 
located in the bottom of the boat. Use 
white lead and a muslin gasket where the 
lower half of the log fits against the bot- 
tom of the boat. Also apply white lead 
and cloth gaskets under the bearing flanges 
where they fit against the ends of the 
shaft log. Brace with cross members and 
diagonals on the bottom, inside of the 
boat. White lead is put under all cross 
members, by the way, and the bottom 
screwed to them from the underside with 
%-in, brass screws. After the shaft log is 
in place, the 2 by 4-in. engine supports 
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arc installed, A section is cut away so 
thal a %-in. plywood board will set at an 
angle of Ifj when screwed to it. By bolt- 
ing the engine to this hoard and moving it 
forward or backward, ihc engine and pro- 
peller shaft can be alined accurately. 



When location is determined* cross mem- 
bers are marked and screwed in place, 

A deck of *4- in. plywood, already paint- 
ed or shellacked* is fitted over the top 
framing. There should be no 4i raw T> or un- 
pa in ted wood anywhere on the entire 



boat. Connection of the motor and pro- 
peller shaft is made as in Fig. 2. Wood 
bearings boiled in oil have been found 
cheaper and just as practicable as iron 
ones for the rudder. A 5-in., 10 pitch 
propeller will be satisfactory. 




Lightweight Extension Legs Improve Camera Tripod 



With these extension legs slipped over 
the feet of your camera tripod, you will be 
able to take photos 5 or 6 ft. above the 
usual height, depending, of course, how 
long you make the extension legs. Each 
one is built up of three hardwood strips, 
one of which is nailed between the other 
two as shown in the detail. The upper 
ends of the legs are fitted with clomps for 
attaching them to the tripod feet. As a 
precaution to prevent the legs from acci- 
dentally slipping too far up on the feet, 
holes are drilled through the latter 3 in, 
from the ends to take wood pins which 
project about in. from each side. If the 
extension legs are used to raise the cam- 
era to any great height, they should be 
made of heavier stock than the regular 
tripod so that the assembly will be sturdy 
enough to prevenL the eamera from wab- 
bling, — 'i’ex Wiley, Waukegan, 111. 



CL Th e burner of an acetylene bicycle 
lamp* filled to an ordinary gas jet, will 
produce a very hot flame* 



These Tripod Extension Le gs Pack into n Neal 
Bundle and Are Easily Carried 
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Slanting Partitions Bolted to Side® at Mortar Box 
Save Labor in Mixing Concrete 



Partitions Inside of Mortar Box 
Aid in IMixing Concrete 

To save labor when mixing concrete by 
hand, divide the mortar box into three or 
four compartments w T ith sloping partitions. 
Put the sand, gravel and cement in one 
end and then, pull it over each partition 
with a hoe, which will mix it thoroughly. 
This method is much easier than shovel- 
ing the concrete from one end of the box 
to the other. 

Safety Pin Tightens Hair in Smalt 
Art Brushes 

To prevent hairs 
from falling out of 
cheap art brushes 
pinch the ends of 
the brush ferrules, 
which is easily 
done with a safety 
pin. Get one in 
which the eye will 
just slip over the 
end of the ferrule 
of the brush. Then 
cut ofT the ends of 
the pin and, with a pair of pliers, squeeze 
them tightly together around the ferrule. 

fTWhen paper sticks to a negative during 
printing, remove it by soaking it in the 
hypo bath, sacrificing the print rather than 
the negative. 



Pilot Trainer Shows Flying Essentials 

Simulating actual flight conditions, fly- 
ing fundamentals are easily grasped with 
this miniature outfit. The control stick is 
used to put the plane in a position to bank, 
climb or descend, while the foot rudder 
bar will make it turn to right or left. The 
principle is the same as in a real plane. 
The construction is comparatively simple. 
General dimensions are given on the op- 
posite page and can be altered to suit indi- 
vidual cases. In a brisk wind the tiny pro- 
peller will turn and you will get some 
real thrills of flying, as the plane will 
seem to zoom and dip, The rudder bar is 
connected by a link to the clamp block so 
that a push with the right foot causes the 
plane to turn to the right and vice versa. 
The control stick is a 14-in, length of 
broomstick, with a ball-head hinge pin set 
in the lower end. The ball moves in a 
plastic-wood socket, forming a neat uni- 
versal joint. Galvanized wire is bent to 
form four eyelets to which the control 
cords are tied. A close-up of the universal 
joint is also shown. A wooden cup is 
turned on the faceplate of a lathe, and 
small brads driven Into the inside so that 
about Vs in. protrudes. The ball of the 
hinge pin is then clamped so that it is ex- 
actly in the center of the cup, and plastic 
wood is packed around it. The ball should 
be oiled first to prevent the plastic wood 
from sticking to it. When hard, the hinge 
pin can be twisted, so that the ball turns 
freely in its socket. Four holes are drilled 
at a 45-degree angle, for the control cords. 
The edges should be smoothed with jack- 
knife and sandpaper so that they will not 
chafe the cords. The latter should be of a 
good grade silk fishline, The small model 
plane is mounted on a similar universal 
joint on the top of an 18-in. length of x h.~ 
in. l.D, pipe. Holes are drilled at an angle 
for the control cords, as shown, and the 
edges are carefully smoothed. The con- 
trol cords are connected so that two of 
them, one to a wing and one to the nose, 
have rubber links inserted to equalize and 
keep them taut. These links should be of 
Vt-in. rubber bands about 2 in, long. Use 
three in each set. White pine is used for 
making the plane. The fuselage is turned 
on a lathe, and wing and tail assenib! y 
whiltled and planed. Painting and striping 
the trainer to suit completes the job. 
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This Play Store Folds Flat When Not in Use 




TAi> PUy Sinn s /f /rem ^cdetrjis of H’tiff Boo rd t Which Are 

Reinforced with Wood Butt* nr for Rigidity 



Made of cheap wall board, this play 
store can be folded flat and put away 
■when not in use. A sharp knife will serve 
to cut the wall board, which is then re- 
inforced around the edges with wood bat- 
tens. The doors and windows are also 
reinforced with battens. Each end of the 
store is permanently hinged to one of the 
sides, and hooks and screw eyes are used 
to fasten th'. Hinged sections together. The 
two sides of the roof are also hinged to- 
gether at the ridge and are reinforced with 
battens as shown in the upper detail 



Hints That Help in Calcimining 

Where calcimining is to be done over 
wallpaper that does not have pronounced 
figures, it is ol ten possible to do satisfac- 
tory work with only one coal. In this case, 
the glue Is melted and is mixed with the 
calcimine in the proportion of glue, 1 or 2 
lb., to calcimine, 4 lb., depending on the 
condition of the wall. The glue will not 



discolor the daintiest tint, 
if a good grade is used. 
If a color is desired that 
is not available in the 
regular ready -prepared 
calcimine, tints may be 
made up, or colors deep- 
ened, by using show-card 
colors that have been wa- 
ter mixed. It is necessary 
to use care in mixing the 
colors. This has been 
found of particular serv- 
ice in making up deeper 
colors than the usual cal- 
cimine tints for stippling 
purposes. — Leonard A. 
Crain, Rochester, N. Y. 



Leather Punch Made 
from Hinge a ml Spike 

When a punch is not at 
hand for making holes in 
leather, a neat job can be 
done with a spike and a 
hinge, being sure that the 
holes in the halves of the 
hinge line up when It is 
folded. The end of the 
spike is ground off square, the leather is 
placed between the folded halves of the 
hinge and the spike is driven through one 
of the holes. This will make a hole in the 
leather just the size of the spike. 




Hot * f Cun if* Eazilv Pouch* ft through Leather by 
Using u Hinge and Spike 
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Wall Fountain and Pool Take Small Space 
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to the house. When the pool is 
completed, cement the inside 
with a la-in, layer of cement and 
sifted sand, one-lo-stx. When 
this lias set., apply waterproof 
cement. The cock should be con- 



cealed with flat stones and the 



Here is an attractive and inexpensive 
wall pool with a waterfall. Excavate an 
area about 30 by 60 in., about 6 in. deep 
and build the walls of large and small 
stones, preferably flat ones. A few pock- 
ets are left between the stones to hold soil 
for seclums and other rock plants, which 
will add to the beauty of the completed 
job. The wall against the house is almost 
entirely concrete with stones along the 
top. The concrete is anchored with wire 
stapled to battens which in turn are nailed 



run-off basin should have a lip. The prop- 
er shape of the run-off can be determined 
by experiment, adding a little cement here 
and i here to produce the sort of waterfall 
you prefer. The cock in the fountain-head 
basin permits regulation of the water for 
best results and the overflow' pipe can be 
so arranged as to drain onto the shrubbery 
or garden. 



f When toasting bread over a camp fire, 
it is best to cover the fire with a tin pan. 
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DOX kites varying in size from midgets 
to mammoths, to be used for either 
sport or utility, can be built by anyone at 
small expense. Such variable factors as 
material, thickness of the frame, weight of 
the twine, and other information on con- 
struction. are ail given in a handy chart. 
Photo enthusiasts may use this method to 
obtain int eresting aerial views by suspend- 
ing the camera from a frame tied to the 
flying twine. For advertising purposes, 
banners can be lifted high into the air, a 
6- ft. kite being capable of keeping a weight 
of from 5 to 8 lb. aloft. However, this ca- 
pacity varies and is, of course, mainly 
dependent on the wind. To gel a 6 -ft. kite 



into the air and keep it there, requires a 
breeze that will give a pulling strain of 
about 18 lb. on the twine. 

For best results when carrying ban- 
ners, the belly bands are adjusted so that 
the kite will fly almost vertically above 
y m, and the load will swing directly be- 
neath it. If the kite were flown at a 35° 
or 40 angle, the actual pulling power 
would be a little greater, but the weight of 
the banner would then cause the twine to 
sag much more than it would when the 
kite is flown in a vertical position. Mate- 
ria! used for an advertising banner should 
ix- the lightest goods obtainable, prefer- 
ably about 4 oz. per square yard. A ban- 
ner 3 Ft, wide and 24 ft, long would weigh 
2 lb. plus the weight of the paint re- 
quired for illustrating it. The widest 
part of the banner should be tacked to a 
stick which is tied to the flying 
i wine and is also fitted with two cords 
to carry an 8-oz. weight as shown in 
one of the illustrations, the purpose of 
the weight being to hold the stick in as 
much of a vertical position as possible, 
v. hieh in turn keeps the banner floating 
at an even keel. 

In constructing a kite, the first step 
is to get the proper material and pre- 
pare the triangles, four in number, 
around the vertical members. The parts 
used for the triangles should fit snugly 
against the vertical members by cutting 
small angular pieces oil the ends. Refer 
to the top view for the relation of ver- 
tical and triangular members. The four 
braces comprising the back of the kite 
should be cemented at each joint with a 
good grade of wood cement and tempo- 
rarily held in place with pins until all of 
the triangular sections have been attached 
and securely tied in position. After the 
triangles and the vertical sections have 
been completely assembled, they should 
be set aside and allowed to dry. As soon 
as the triangular framework is dry, this 
portion of the kite should be covered. Se- 
lect the proper grade of paper as specified 
In the table, and cover the triangles in 



914 






ont? piece, overlapping about 2 in* On the 
inside of the triangles, cement a strip of 
paper about 2 l -i in, wide, over and against 
the vertical members, in order to reinforce 
and hold the paper rigidly at these points. 
On the 5 and G-ft, kites, short vertical 
members are placed between the horizon- 
tal triangular members at three points, 
meeting the small triangle, which is placed 
inside of the large triangle, as shown in 
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jjgcaLr^ of the Great Strait* Gfi the 
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to Brace the Vertical iM embers 



belly band is 
ADJUSTABLE at 
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the top view. After the 
two trial* gl os have 
been covered, the 
wings are cemented in 



job, the 6— ft. model requiring the com- 
bined strength of three huskies to hold it 
in a good wind. 

Great sport can be had by using a run- 



e-oz 

WEIGHT 



place. The wing is ce- 
mented to the front of both triangles for 
a distance of l 1 2 in. and at the open sec- 
tion the paper folds around the string at 
the outline of the wing. As there is con- 
siderable strain on the front vertical mem- 
ber of the kite, it is important that the 
flying twine be attached around the four 
triangular sections to embrace the vertical 
pieces of the frame. This will prevent the 
kite from being pulled apart in a breeze, 
which incidentally occurred during exper- 
iments to determine the strength of these 
kites and the best method of bracing them. 
Flying large kites is usually no one-man 



ner and parachute dropper. The runner 
is arranged so that it cannot fall off the 
string. However, if may be removed by 
opening the axle clips holding the axle 
which in turn slides through a brace on 
each of the wheels. The length of the run- 
ner is 8 in. and the main body is Vz in. 
square. The slot running lengthwise is 14 
in. square. Four side braces may be con- 
structed from thin plywood, aluminum or 
light tin. Note that a part of the body 
flange is cut away to allow the wheel to 
set down evenly with the bottom of the 
slot through which the twine travels. This 
prevents the wheel from catching and 
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binding. Two small stubs of thin wood 

are attached on each side of the body 
□bout midway between the two front 
guides. The stubs hold a cardboard wing 
which catches wind that drives the runner 
up to the kite. Three small wood guides 
are cemented to the bottom of the body. 
The holes in the guides should all be 
drilled alike. A piece of piano wire, .032 
in. in diameter, bent to the required shape 
for the trip, is passed through the guides. 
The cardboard wing and parachute are 
pierced by the lower piece of trip wire, 
which is then pulled through the lower 
hole in the front guide and is ready to be 



sent on its way, A simple parachute can 
be made from an IS or 24-in. square of tis- 
sue paper. Attach four threads, one and 
one-half times as long as one side, to each 
corner and tie them together as shown. 
To prevent the threads from becoming 
tangled, a small cork is placed at the knot. 
Attach this cork by cutting four slots and 
slipping the threads into them. If a small 
weight is attached below the cork, the 
threads will untwist immediately upon the 
release of the parachute, and the chute 
will open quickly. 



Table of Measurements, Stock Thickness, and Weight of Twine for Various Size Kites 

(Sei; drawing 1 far reference gf letters and proportions) 
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5 to 
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7 to 8 
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Store string 
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IB. 


6 to 
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9 to 10 


10 to 12 


%b sq. 


No. 18, 42-lb. twine 


36 


36 to 39 


21.6 


7 to 
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12 


10 to 12 


12 to 14 


Hsq. 


No. 24, 56-lb. twine 


48 


48 to 53 


28.3 


10 to 12 


16 


13 to 16 


16 to 19 


Wfl sq. 


No. 36, 86-lb. twine 


60 


60 to 66 


36. 
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20 


16 to 20 
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H s < 1* 


No, 48, 110-lb, twine 


72 


72 to 79 


43.2 


15 to IB 


24 


19 to 24 


24 to 29 


34 sq. 


No. 60, 150-lb, twine 



Note: Allow J5% extra for height of triangle H on kites under 4 -ft. size. Thickness of triangle bracing is only 
60% qI the thickness qJ regi ihir frame sire. Use pgtished cotton twine where twine is referred to. MuAvnli in 
chart indicate sir* in inches. Covering material: Tissue paper for kites from 3 2 to ?4 in. tn height, 30 and 36-in. 
sizes have No. 3D Kraft paper triangles and tissue-paper wings.. 48 to 72-itt. sizes have No. 40 Kraft paper 
triangles and ctoaety woven cloth wings. 
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*aper Parachutes Released High in the Air 
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Young Plants Started in Fish Bowl 



An old fish bowl 
containing a small 
amount of soil can 
be used as a min- 
iature hot house 
for starting the 
root growth of 
slips and sprouts 
of plants before they are planted outdoors. 
By covering the opening of the bowl with 
a piece of glass and keeping the soil wet, 






Method of C« t tin R*C ip r«C at/jlf Movement from 
T urn* Dry Cells and Improvised Electromagnets 

on the right to touch the dry cell below, 
which energizes the left coil with the re- 
sult that the left end of the rod is pulled 
down. This mahing and breaking of con- 
tact causes the beam to oscillate.— Ray- 
mond B, Wailes. Bethesda, Md. 
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sufficient moisture and a uniform 
temperature can be maintained 
Inside. — Hay J. Marram Kansas 
City, Mo. 



Theme Attractive Lott and KindtitwS R&ch* of Flat tron WiU Bo 
Found a Great Convenience around the Outdoor Fireplace 



Novel Fireplace Fuel Racks Made 
of Flat Iron 

Unusually attractive fuel racks for the 
outdoor fireplace can be made from flat 
iron in the manner shown. If you have a 
small forge, this is a job you can do your- 
self, laying out the work as shown in the 
squared detail for the combination man- 
telpiece bracket and log rack. Use ’b« by 
Ibi-in, flat iron, or heavier, and rivet or 
weld where indicated. If the fireplace is 
already built, the brackets can be an- 
chored with expansion bolts. Note that 
the portable kindling rack has a black iron 
bottom. Tins rack can be built in to bal- 
ance the log rack on the other side of 
the fireplace. 



Model of Henry's Electric Motor 

Consisting of two dry cells, an 
iron-rod rocker beam and two 
coils of 50 turns each of No, 18 
bell wire, this oscillating motor is 
a model of the first electric motor 
built by Henry in 1851. The ends 
of the right-hand coil run along 
the beam to the opposite end 
where they contact with the bind- 
ing posts of the left dry cell, while 
the extending ends of the left- 
hand coil contact with the dry 
cell at the right in a similar man- 
ner. A short iron rod is fastened 
to project vertically from the top 
of each dry cell, directly under 
the pivoted rod. When the ends 
of the right coil make contact with 
the dry cell at the other end, the coil be- 
comes energized and magnetizes the iron 
rod so that the right end pulls itself down 
against the short projecting rod. This ac- 
tion breaks the contact with the left dry 
cell and. at the same time, causes the wires 
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Garden Sail Race Rotates in a Light Breeze 
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P*rjp#r Forms tfai'rni* Bath Equally and /fffjuloH/ 
spaced Lint* Art Readily Ruled ufiffc This Toot 



Improvised Tool Rules Special Forms 

Here is a little tool that makes quick 
work of ruling special forms on paper. It 
consists of u number of roofing caps spaced 
as desired by means of nuts on a threaded 
shaft, the latter being pivoted to a wood 
handle, which has heavy sheet-metal strips 
screwed to the ends to serve as bearings. 



Small pieces of felt tacked to the top side 
of the handle to rub on the upper edges of 
the caps serve as ink pads. Care must be 
taken in selecting the caps to see that ail 
of them are exactly the same diameter, 
otherwise only the largest ones will touch 
the paper when ruling. If narrow single 
lines are desired, trim of! the edge of one 
of the caps in each pair as shown in the 
upper right-hand detail, so that only one 
of them touches the paper. 



Pockets Filled with Sunt! Hold 
Tent Flaps Taut 

Annoyance of 
having the Haps of 
his tent blow open 
unless fastened 
each time he 
passed in or out, 
caused one camp- 
er to sew pockets 
of heavy canvas 
on the lower cor- 
ners of the flaps 
and fill them with sand. The weight of the 
sand keeps the flaps hanging taut. The 
pockets are emptied before moving the 
tent and arc filled again at the next loca- 
tion. — G, E. Hendrickson, Argyle, Wis. 





Home Craft smen 

Boat Building 

"Rournflf* 1 16 -ft* outboard cruiser, 765 to 
770 incl. (6 prints J "Hi-Ho/ 1 14-ft. 
outboard or inboard runabout. 840 to 845 
incL (6 prints.) 

"Pop's/ 1 Class-A outboard racer, 813 and 
814, (2 prints J 15-ft* Rowboat* flat 

bottom, 644. 

Model Making 

"‘Sovereign of the Seas/" 828 to 835 inch 
(8 prints. I 

Boeing Transport Plane* 865 to 870 inch 
( 6 prints, I 

“Zip/' 50-in. ModeE Yacht 880 to 883 
ind, (4 prints. I 

Woodworking 

Bird Huts and Bird Hotels, 884 to 886 mcl, 
13 prints,) 

Ornamental Wood Fences, 640- 
Corner Cupboard, 839, 

Revolving Book Stand, 500. 

List of blueprints for 3c postage. Prints 
sell for 25c each or six prints (not projects) 
for $1 .00- Address Blueprint Dept. 




Serving Table^Tea Cart 
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IF you live in a small apartment where 
4 space is at a premium, you will find a 
folding serving table and tea cart highly 
convenient, for they can be readily stored 
in a closet or behind a door, when they 
are not in Use. 

The top of the serving table is made of 
^-in, plywood which is finished off on the 
edges with a banding of thin stock. On 
the underside of the top, and hidden by 
the banding, is a simple mechanism which 
allows one set of legs to slide toward the 
other when folding. The guide pieces are 
simply strips of hardwood in which a ta- 
pered rabbet is cut, by means of a back 
saw. Notice that the rabbet is u n in, wide 
at one end and % in, at the other but has 
a uniform depth of ~?u> in. 

The legs of the table should be made of 
hardwood also as soft wood would soon 
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wear at the pivot point and allow the table 
to wabble. The lower ends of all four legs 
are cut to an angle of 30 degrees but two 
of the tops are rounded and the others cut 
at the angles. A metal 'Tmger" is used to 
carry the legs along the rabbet in the 
groove pieces, A piece of strap iron \k by 
3 in. is drilled and countersunk to take 
two No, 6, %-in, screws, bent to a right 
angle. The angle to which the upper end 
is cut off can be found by placing the piece 



in the recess in the leg, and marking. No- 
tice that the metal comes flush wdth the 
wood at both the side and top. The pivot 
bolts which fasten each pair of legs to- 
gether, are threaded into nuts sunk flush 
with the surface on the inner side of the 
leg. This is necessary so that the lower 
shelf can bo raised when folding. One of 
the illustrations show's this detail and also 
the location of the cross rails which sup- 
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port the shelf and fasten the legs 
together. In order to have the 
sliding mechanism move freely, 
it is essential that the table be 
square and true. Screws are 
used throughout the construc- 
tion. with the exception of the band- 
ing. sis the parts are subjected to con- 
siderable strain, especially when 
folding. The final step in the assem- 
bly is to fasten on the cleat to which 
the legs are pivoted* This is screwed 
to the underside of the top. 

For the lea cart hardwood should 
be used as the framing is very slen- 
der. The two trays are simply set on 
the stretchers when the frame is ex- 
tended. The handles on the trays 
maintain this spacing. All that is nec- 
essary to fold the tea cart is to remove 
the two trays and swing the legs to- 
gether. The legs should he made first 
and the housing notches marked on 
them from the dimensions given. 
-| hese notches are cut with a back saw 
anti chisel. The stretchers are of two 
types, the first simply a square piece, 
screwed and glued iutu the notch cut 
into the leg. The second type has a 
raised portion at each end to compen- 
sate for the thickness of the rail which 
slides over it. The sawing of the Curve 
may he done conveniently nn a band 
saw or by hand, if a band saw is not 
available. The shape of i he tray mold- 
ing is given in ct detail The shape is 
so simple that it can readily be made 
by hand with a plane and sandpaper 
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nr, if you wish, a more elaborate type 
may be substituted. A deep groove is 
plowed into the inner faces of the 
tray moldings to house the bottom. 

The comers are mitered, then glued 
and nailed. The molding for the handles 
is also simple and can be made by hand. 
As t he bundle pieces serve as spacers, they 
are cut at an angle of bO degrees as shown. 



to conform to the angle at which the legs 
are placed. The handles should be screwed 
to the trays. 

Rubber-tired casters can be obtained 
from the laiger dime stores or furniture 
supply houses for less than a dollar a set. 



Making Ship Model Flags 

If ship-model flags are not bound in 
some manner, the edges of the fabric soon 
ravel and become unsightly. Doubling the 
cloth and sewing a seam lo prevent this is 



suitable for larger flags, but with tiny pen- 
nants, etc., sewing is rather difficult and 
the results are usually unsatisfactory. By 
using the following method, all flags can 
be neatly turned out: The flag is first laid 
out on. a piece of fabric larger than the 
finished flag is to be, and a Line of clear 
lacquer is applied to the waste cloth, just 
outside of the flag edges. This provides a 
binder for the fabric threads and. when 
the lacquer is dry, the flag can be cut out 
without fear of raveling. 
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Appearance of Lattice Fence Improved by Setting 
Patted Plants in the Rectangulmr Openings 



Putted Plants Improve Appearance 
of Lattice Fence 

The appearance of a lattice fence hav- 
ing large rectangular openings will bo 
greatly improved if potted plants are set 
in the spaces as shown. Wood disks with 
blocks nailed underneath to straddle the 
lattice boards support the pots, and they 
can be moved from one opening to another. 



Rubber Balls Used to Make Air 
Wheels for Models 

Air wheels for models can be made from 
hollow rubber balls. Select balls that are 
fairly stiff and punch small holes on op- 




Air far Models Made by Inserting Axle 

through Center at Hallow Rabbet Balls 



posite sides for the axles, which are in- 
serted with a metal washer on the outer 
end. A second washer is slipped over the 



other end and is pushed up tightly against 
the ball to compress it to the shape shown. 
The inside washer can be soldered to the 
axle to hold it in placc.—L, Gordon 1.00s, 
Havelock Town, Colombo, Ceylon, 



Metal Lacing Holds Box Together 

Metal belt lacing makes a strong attrac- 
tive corner fastening for wooden boxes. 
The sharp points of the lacing are driven 
into the corners of the box and the usual 
metal rod joins the two sides together. 
Removal of one of the rods permits the 
four sides of the box to be straightened 




Metal Belt Lacing Makes Corner Fasteners tar 
Bo* tes and Permits Pharr to Be Taken Apart 

out as one flat unit and, when all four are 
removed, the sides are entirely separated. 
The top and bottom may also be fastened 
in this manner. 



Section of Inner Tube Serves 
as Door Spring 






An emergency screen-door spring can 
be had by cutting a strong rubber band 
from an old inner 
tube and then fas- 
ten! ng it to the 
door and casing 
With two lengths 
of wire, which 
have eyes bent on 
the ends for 
screws, This 
method is espe- 
c 

summ 

when a regular spring is not available.— 
Ray J. Marran, Kansas City. Mo. 
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Curved Screen Gives Stereoscopic Movie Effects 




SECTIONAL WEW 
i OF SCREEN 



■RADIUS OF CURVE 

SAME AS distance 

FROM LENS TO SCREEN 



CHAIN. 



have found that, in home movies, ef- 
fects resembling stereoscopic pictures, un- 
attainable on a flat screen without the use 
of a special film, or other equipment, is 
possible with a small screen having a 
curved surface. It is turned on a lathe. 



using a turning tool attached to a chain 
fastened to the tailstock center, in order 
to assure a uniform arc. The radius of the 
curve must, of course, be the same as the 
distance from the projector lens to the 
screen, — R. V. Stratford. Beatrice. Nebr, 



Handy Fish- Scaling Tool Made from Old Clock Spring 



Sharpened along one edge and fitted to 
a handle, a 12-in. length of an old clock 
spring makes u good flexible tool for scal- 
ing and cleaning fish. The ends of the 
spring are annealed and then drilled for 
rivets with which it is attached to a han- 




Fish At c QifiFWy Cittintd with This To^i r W/rteJi 
Consists of a Clod t Spring Fastened to o FhntdlJB 



die. In use, the tool is pressed against the 
body of the fish and is pulled forward so 
that the sharp edge will scrape off the 
scales. To remove the entrails, the fish is 
slit along the underside, after which the 
tool is inserted as shown. The spring will 
fit snugly inside the fish along the back- 
bone and ribs so that the cleaning is done 
by one sweep of the hand. 



Wire Wrench Holds Nuts 





On one job, I had several small stove 
bolts to tighten, but could not Teach the 
nuts to keep them from turning with any 
tool at hand, so 
one was quickly 
improvised from a 
length of wire. I 
held one of the 
nuts in a vise and 
bent the wire 
around the flats, 
t wasting the ends 
together to form a 
handle as shown. 

— J, F. Goodman, 

Stoc kb ridge, Mich. 




By George Baron 



In this article, Mr, Baron, win- 
ner of the L - 8, Champion- 
ship Trophv lor the Interna- 
tional “A” Class model yachts 
at Port Washington, L, L, July 
1933, presents complete details 
on building “Zip rt . This model 
racing yacht ot' the Marble- 
head class is an improvement 
over the author's “ Torpedo”, 
which in 1933 took second 
place in the 50-800 National 
Championship Races in the 
Mid -West Association Fall 
Regatta held at Chicago 
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T\/fODEL yachting is increasing in popu- 
larity every year. There are now 
over fifty organized modi 1 ! -yacht dubs in 
the United States, and several in Canada. 
Twenty-eight of the larger clubs belong 
tfcUie Model Yacht Racing Association of 
America, which is a member of the Inter- 
national M. Y. R. A, These clubs hold lo- 
cal club races, inter-club races, district 
championship races and a U. S, National 
championship race. The two most popular 
classes of yachts are Class- A International 
and the Marblehead 50-800 class. The lat- 
ter is the type chosen for this article on 
account of size and weight, which runs 
from 10 to 12 lbs., and the simplicity of the 



rating rule, which has made it very popu- 
lar in school manual -training classes. The 
successful builder will have the advantage 
of owning a boat of a recognized class. 
The rule simply is: Boat shall be 50 in. 
long and carry not more than 800 sq. in. 
of sail. No metal fin- keels and no over- 
hanging rudders are allowed. The model 
we are going to build will be about 48 in. 
long at the LWL (load water line). 

Fig, 1 shows the boat in profile. The 
marked section stations Nos. 1 to 12 are 
4 in. apart and the lifts A, B, C, D and E 
are cut from 7ii m. stock, which is the size 
of so-called 1-in. lumber. Some lumber 
does not come full 7 /s in., only 1 $hj in,, in 
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which case you will need another full lift 
instead of the short lilt O, The method of 
assembling the hull is called the "bread- 
and-butter 1 method, which saves a lot of 
hard work as most of it is done on a jig 
saw. It also saves money as the lower 
lifts, E r F t G, and also lift O, and the keel 
will come out of the upper layers. Four 
pieces of white pine, free from knots and 
cross grain, each 50 in, long and 10 in. 
wide, or 16 ft. 8 in. total, are required. 
Saw oil lengths of 50 La, and mark the 
center lino on both sides and each end, 
and then mark off stations Nos, 1 to 1 2 , 
4 in. apart, square across. Get a roll of 
ten- cent store glazed shelf paper, which 
can be Usei i for tracing from Popular Me- 
chanics blueprints covering the building of 
this boat. Fig, 4 shows the deck line and 
water lines. Fold a length of the paper 
and make a straight crease, unfold and 
lay the crease along the center line, fasten 
with thumb tacks, trace the deck line, and 
the lines for the inside cut of lift A. Also 
mark the position of all sections Nos. 1 to 
12. Fold the paper again and cut out the 
outside shape with the paper doubled, 



1 'hi. til &#ijrtrsT A* II. Jin i'll tt 

5 Jj n !4'rn U tf IF Papwtarily e/ Afci/tl- Ym ht Smlma oi 
Ri Li I Pond, Marlrlvhiruil, Mq*W. 



which will give you two sides. Now mark 
the inside-cut line on the second half of 
this pattern, and continue across the sec- 
tion lines as they are only on one half as 
far. Mark the pattern lift A. Repeat this 
method for lifts B, C and D. Paste the 
patterns on the wood, being sure that the 
center line and section 3 nes on the wood 
correspond to the paper pattern. Now cut 
the outside shape on the jig saw, being sure 
not to cut In too far; the closer you can 
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keep to the line, the less you will have to 
cut by hand. After sawing the outside, 
finish with a small plane exactly down to 
the line. Then mark continuation of the 
cross-section lines down the sides. To 
start the inside cut, drill a small hole to 
insert the saw blade, and be sure to keep 
inside the line as you will need the piece 
left over for one of the lower lifts. After 
you have two pieces finished, you can start 
gluing. Use casein glue. Start by gluing 
Lift A to B ( lift O will be left till last). Be 
sure that all marks coincide. Clamp the 
lifts together, or better still, clamp them 
down on a bench or flat board, and leave 
to dry for several hours, "While waiting, 
you can be cutting the next lifts. Proceed 
in the same manner down to lift F. Lift G 
will be included in the keel. You now 
need a building board, which can be built 
up of several pieces, 50 in. long and 16 or 
IS in. wide. Be sure that it is flat and even, 
as a warped board may cause considerable 
inaccuracy in the hull, Mark the building 
board with a center line and all section 
lines, and number them. Fasten the boat 
upside down on the board with two screws 
driven into the solid ends at the bow and 
stern, from the underside of the board. 
When doing so be sure to match tip all the 
section lines on both the boat and the 
building board. 

From Fig. 2 trace patterns of templates, 
using the same paper as before, and paste 
on pieces of Vs -in. plywood. Thick card- 
board will do but is not so suitable as ply- 
wood. Then cut out the templates on the 
jig saw, and mark each one according to 
its station number. All templates are cut 
to the same base line. The shape of the 
templates is shown in Figs. 3 and 5, In all, 
you will have twelve templates, cut to the 
curvature of the finished hull, at the vari- 
ous station lines. Shaping the hull is next. 
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Rough carving Is done with a chisel, work - 
mg toward the ends. Fit the end templates 
first, and avoid going too deep and form- 
ing hollow's. After the rough is taken off, 
a 3Va-in. plane is the best tool to use. The 
keel should be fitted at this stage. That 
part below lift G and down to the lead 
line can be made of %-tn. wood on edge. 
The lead pattern can best be made by fol- 
lowing the bread- 
and-butter meth- 
od, using water 
lines (WL) 6, 7, 8 
and 9. See Figs, 2 
and 6. Cut to the 
line marked "lead 
line" and tempo- 
rarily join to the 
rest of the keel. 

ivow add on lift 
O and mark the sheer line, taking the dis- 
tance from the base line to the top at each 
section from Fig. 2. Mark the line with a 
thin flexible strip of w'ood, and cut the hull 
down to the line, finishing with a small 
plane. Before sanding the hull, the inside 
is hollowed out as shown in Fig. 5. Leave 
the lop side about in. 



fore fastening it, otherwise your boat will 
not sail true on both tacks. Holes should 
be drilled through the keel pattern and 
hull for : Kn-in. stove rods that are thread- 
ed at both ends. 

You are now ready to cast the lead, for 
which you need two boxes. See Fig. 7. 



thick to allow’ for deck 
beams and deck. A little 
further down you can cut 
the hull :i In to Vi in. thick, 
except w'here the keel 
and skeg join, where it 
should be Mu in, full. The 
keel is screwed on from 
the inside of the hull with 
2 Vk-ln. No. 10 round-head 
brass screws, using wash- 
ers on the inside. Casein 
glue should also be used 
at the joint. Be sure that 
the keel is perfectly 
straight and square bc- 
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wax paper and place the second 
box in position, grooves for the 
rods also having been cut in the 
edges- Three %-in, dowels should 
be fitted into the pattern to leave 
a hole for pouring and two vent 
holes. Now fill with plaster. When 
it has set hard, separate the boxes, 
remove the pattern and put in a 
warm, dry place until thoroughly 
dry, as the hot lead would turn 
any moisture to steam and spoil 
the mold, besides being danger- 
ous. When ready to pour the lead, 
take the two rods out of the pat- 
tern and place them in grooves in 
the lower box, clamp both boxes 
together and pour till the lead 
comes to the top of the three 
holes. When joining the lead to 
the keel use casein glue and 
tighten up the bolts, using wash- 
ers inside t lie hull. Give the bolts 
a coat of grease. The skeg can 
now be added as shown in the 
upper detail of Fig. 12. 

Before putting in the rudder 
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Drive screws 
through the sides 
to hold the plaster 
in position. Dowels 
are fitted into the 
sides of the lower 
box to fit holes 
drilled in the sides 
of the upper one. 

The pattern is then 
suspended in the 
lower box by dow- 
el rods slipped into 
the bolt holes al- 
ready drilled, the 
dowels being laid 
on the edge of the 
box in grooves the 
depth of which is 

one half the thickness of the rod. The pat- 
tern is given a light coat of grease to pre- 
vent the plaster from sticking. Fill the 
bottom box with plaster of paris and 
smooth of! Hush with the top. When thor- 
oughly 1 dry, cover the exposed plaster with 
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tube, insert the deck beams spaced 
as in Fig, 4, The center deck beams 
should have a rise of % in. All the 
shorter beams will have the same 
curve. The two beams near the mast 
position are joined by another beam, 
which is braced by posts to support 
the mast, which does not go through 
the deck. Now lit the rudder tube. 
Fig, 11. From the outside, drill a Tfe- 
in. hole just behind the skeg. Be sure 
that it is in the center. Then from the 
inside, increase the size of the hole to 
¥4 in., which is the outside size of the 
tube. The latter must project r 4 in. 
above the deck beam. Mark where it 
comes out below the hull. Take out 



. TO&QO™ — >TSS V=- — ,o 

, . , 1 r r mM° ittf* 



PULLt-T 



«& m 



.FUDGE* 
! TUS^- 



SSffii&’S®'* i I® 



tfJU- 



UTW* ' 



- 






- j 

J uO-O’A- 



STEW 



fcUtiC 1 ^- 






and saw the lower end of the 
tube in half to this mark, The 
back end of the skeg Is then hol- 
lowed with a round file to fit 1 lie 
tube, which is screwed into posi- 
tion, after having given the back 
of the skeg and hole through the 
hull two coats of ambroid or wa- 
terproof glue. Fitting the skeg 
and the rudder post is really one 
operation. The rudder is carried 
on another piece of tubing that 
fits in the rudder tube. It should 
be about l h in. longer than the 
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latter to carry the quadrant. Make 
a saw cut at the bottom of the 
tube and solder in a fin of sheet 
brass. The rudder is made of wood 
and is sawed to take the brass fin. 
It is then grooved to fit the tube 
before joining. Use waterproof 
cement, drill two small holes, and 
fasten with wood screws driven in 
from opposite sides, after which 
they are cut of! and riveted. The 
bottom of the tube is soldered up 
and tapped for a screw, which 
hoick it in position on the heel 
plate. Before putting on the deck, 
the wood intended for it must get 
two or three coats of spar varnish 
on the underside. Also varnish 
the inside of the hull. Use %-in. 
No. 2 brass screws, as shown in 
Fig. 9, and apply a good coat of 
white lead at the joints. Counter- 
sink the screws, and cover the 
heads with a Vi* -in. strip of ma- 
hogany or a painted stripe. 

The chain plates, Fig, 14, the 

jib rack. Fig. 18, and the mast 
step, Fig. 8, are made of sheet 
brass. The quadrant. Fig. 13, has 
a brass sheave made from tubing 
with a H-in. disk soldered on the 
end. Pulleys and tumbuckles can. 
be purchased from model supply 
houses. Bowsers can be substi- 
tuted for tumbuckles, and agate 
leads from fishing rods 
will serve as pulleys for 
steering lines. The con- 
struction of bowsers is 
shown in Fig. IS. Figs, 12 
and 14 show the position 
of the steering fittings and 
the relative position of 
the mast, chain plates, 
travellers and other parts, 
while Fig, 19 shows the 
arrangement of the main- 
sail boom, 

Wamsutta sailcloth 
comes in different weights 




l'OPULAH MECHANICS 



S33 




*9® 

r Vr«i 



5CQEYV lye - 
TWO HMHS 



bowser 

COBB" 



DRESS 

HOCK \ 



BOWSER 



SCREW E ye- 



DRISS ROOK 



NOO^ TO 
attach 

MAIN SAIL & 



BOWSER 



FOOT OF JIB 
IA-CEQ TO BOOH 

^waCREW EYE 
3 h & HOOK 



OUTHAUL — 
FIG. I# " 

- SCREW f YES> 01 AT | e SHF ET 
PUUFtfS^T^ 1 ^ B0WSE ^ 



fCUMANCE 



V tt»E JACK 

j * l ihiH . 



RUtVlYINfi 

f SHEET 
I — 



RACK^LOtfQ 

F re It DETAIL OF JIB AttSl RACK 



ao^siR 



OQBD JAC>: LINE. 






POPULAR MECHANICS 




5 LOT 



Fqf Marking T tnnis Court a Lime Sifter Can B& 
Quickly Improvised from e Cigar Box 

Emergency Field Marker from Old 

Cigar Box 

When a regular field marker is not at 
hand for marking off a tennis court, get 
a cigar box, cut a narrow slot at one cor- 
ner and fill it with lime. A couple of 
strong rubber bands around the box will 
keep the lid closed. In use, hold the box 
with the slotted corner toward the ground 
and tap it lightly with a stick to shake out 
the lime as you walk along the guide line. 



Safety Pin Holds Cuttle Bone 
in Bird Cage 

When a piece of cuttle bone is slipped 
between the wires of a bird cage, it often 
falls out, which, besides frightening the 

bird, makes it nec- 
essary to remove 
the cage to get the 
bone out. A holder 
that will grip the 
cuttle bone se- 
curely can be 
made from a large 
safety pin. Cut off 
the head and point 
of the pin, and, 
with a pair of pli- 
ers, bend it to the 
shape shown in 
the detail, Slip 
the holder over the cxittle bone and catch 
the hooked ends of the pin on two of the 
vertical wires of the cage. 



Automatic Lubricator for Overhead 
Door Rollers 

Oiling overhead door rollers is a job 
often neglected because it is usually nec- 
essary to take an oilcan and climb up a 
ladder to reach 
them. Here is a 
practical little de- 
vice that does 
away with this 
work as it is au- 
tomatic in action. 

Wind a length of 
stovepipe wire to 
form a conical- 
shaped holder, and 
tack it just above 
the roller when the door is in the closed 
position. Fill the holder with waste satu- 
rated with oil, which will then slowly 
drop oil the lower point of the wire onto 
the roller.— Frank W. Bentley, Jr., Mis- 
souri Valley, la. 



Sanding Work on a Jig Saw 

Hound abrasive sticks for sanding the 
edges of work on a jig saw can be made 
easily by gluing fine sandpaper to dowel 
rods which are then attached to the ec- 




Sandpaper Clued to Dowel Rod Held m Jig Saw M 
Is Handy for Sanding Intricate 



centric arm of a jig saw, The end of the 
dowel can easily be shaped to fit any jig- 
saw chuck. 



CA package of paper picnic spoons kept 
in your medicine cabinet arc bandit for 
measuring medicine and can be thrown 
away after using them. 
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Doll Furniture Cut Out of ct Hardwood Black 




The novelty of this doll- house furniture 
is that all the pieces are bandsawed out 
of a single hardwood block without any 
waste. As you will see by examining the 
drawing, there are two chairs and a table, 
besides end tables, footstools, etc. One of 



the smallest pieces resembles a typewriter. 
The table is cut (list, using a fine-tooth 
blade, and then the core is cut in two to 

form the inside surfaces of the two chairs. 
The end tables and footstools are next 
sawed out from the portion under each 
chair. When finished, the pieces may be 
sanded and either painted to suit, or they 
may be given just a coat of shellac. — F, 
Mix. Chicago. 
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Folding Rack for Drying Clothes Near Stove or Radiator 



Conveniently located near a stove or 
over a hot-air register, this collapsible 
clothes- drying rack is always at hand, yet 
out of the way w r hen not in use. It is eas- 
ily made, and consists of a simple wooden 
frame that may be hung on the wall or 
permanently screwed in place. To the top 
end of this frame the rack is pivoted, while 
braces on the side members of the rack 
serve to support it. The lower ends of the 
braces fit notches cut in the side members 
of the frame and permit various adjust- 
ments. — 1. W. Dickerson, Charles City, la. 



CTo keep water from running under a 
lent pitched on sloping ground, dig a 
trench on the high side and connect it with 
trenches on adjoining sides so that water 
will run around the tent. 




This Clothes- Drying Rack Can Re Screwed Id a 
und Folds Flat Whtri Not in 1/ff 
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\ r OU can build a log cabin of 
1 cedar, spruce, hemlock, 
tamarack, juniper, birch, poplar, 
hickory, oak and pine. Hard- 
woods arc satisfactory but difli- 
cull to handle. Bark improves 
the appearance but is subject to 
insects and borer infestation. 
When, bark is left on the trees, 
they should be cut in the winter 
when the sap is down and. logs 
cut during w a r in c r weather, 
when destructive insects are on 
wing, should be painted or 
sprayed with a repellent such as 
a mixture of one part of creosote 
to three parts kerosene, Bark can 
be removed readilv when the 

M 

sap is rising in the spring by 
girdling the tree or log every 1 
ft. and making a vertical cut so 
that an i\x blade can be slipped 
under the bark. Logs should 
have little or no taper and may 
vary from 6 to 10 in. in diameter 
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a LOG CABIN 



4 

3 




at the small ends and should be 
I to 2 ft. lunger than the side of 
the cabin, depending on the type 
of lock joint used at the corners. 

For a permanent cabin, a con- 
crete foundation is advisable. 

Holes, properly screened, should 
be provided for ventilation under the floor. 
The simplest footing for a temporary cabin 
consists of two large stones placed 
compact ground to form each pier. A sin- 
gle rock in contact with the earth will 
“sweat/' which in time will rot the wood 
Or, a hole 3 ft. deep and 2 ft, in diameter 
is filled with small broken stones on which 
Larger stones are placed. Wooden posts 
10 to 12 in. in diameter, with the lower 
ends creosoted and bedded on flat rocks, 
will also make good piers, although more 
durable piers can be built of masonry or 
concrete. 

The strongest logs should be used for 
sills and first tiers. The sill should have 
its upper surface hewn flat and about 3 in. 
wide. The other logs should be hewn flat 
top and bottom so that they will lie close 
together. In laying the wall, the butts and 
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lops should alternate to keep the wall 
level. Where the ends are not locked, and 
at every 9 ft. in the length of the wall, the 
top log should be fastened to the one un- 
der it by boring a 1^-in. hole through the 
upper one as well as through one-half of 
the thickness of the underlying one, and 
then driving in a hardwood pin. 

When the tops of the windows and doors 
are reached, the log just above these 
openings is cut out before laying the fol- 
lowing tier. The openings may be cut 
later and the door and window frames in- 
stalled. Floors of temporary cabins may 
be of clay and sand, packed hard. Puddle 



logs — logs laid on the ground with 
their top surface hewn flat — are 
also used for floors. Permanent 
cabins should have log or lumber 
floor joist. Joist logs, laid 2 or 3 
ft. apart, should be about 6 in. in 
diameter for 12-ft, spans or less, 
B in. for 16-ft spans and about 9 
in. for 20-ft. spans. The flooring 
ora 20-ft. span should be crowned 
2 in. at the center to 
a i 1 o w for subsequent 
sagging. Framing 
should be 2 in. from 
chimneys to prevent 
charring. 

The roof should be 
V'j to J 4 pitch to shed 
water quickly. The 
former is a slope of 
22\i . and the peak is 
one-half the length of 
the span above the 
plate. One-half pilch is 
a slope of 43®, and the 
peak is one-half the 
length of the span 
above the plate. Poles from 4 to 6 in. in 
diameter are satisfactory for rafters. Roof 
sheathing is nailed over the rafters and 
shingles applied, doubling the first course 
at the eaves. Shingles should be laid 4% 
in. to the weather on a -pitch roof, and 
5V4 in. on a -pitch roof. One thousand 
shingles with a 5-in. exposure will cover 
130 square feet. Ribs, valleys, and hips 
should be covered with 12-in. strips of tin 
or heavily tarred felt before laying shin- 
gles, and the chimney should be flashed. 
The ridge consists of a 4 -in. pole with a 
V-shaped groove or il may consist of two 
G-in, saddle boards nailed together to form 
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s. V. A safe? chimney is built of masonry 
with two or more flues with terra-cotta 
linings. It should be /at least 20 ft. high 
so that it will draw well. 

Chinking of craekk is done after the 
logs have dried out. If the logs have wide 
spaces between them, slabs of stone bed- 
ded hi clay, set at ah angle of 45 or 60 
in lime or cement jmortar are used. If 

the chinks are 



the logs are laid 

often calked with dtatton waste, oakum 
or Spaghum Moss framed into the joints 
from both si des of thV log with a wooden 
wedge or calking irdn and mallet For 
the inside chinking. \ pieces of quarter 
round may he nailed 1 , into position. Or, 
you may nail in strips of metal lath and 
fill up the crevices witiji cement mortar. 
Where timber is not ^plentiful and the 
cost of building a 
would be a prohib 
imitation log cabins 
by using special sid 
less trouble than "felling trees t 
stripping off the bark, and haul- 
mg them to your site. The siding 
has a rounded face on one side 
and is nailed to studding as 
shown. In this method of con- 
s t ru c t i on, s ta nda r d building 
practice is followed in setting up 
the framework and in laying the 
floor and roof* If you desire* the 
inside of the cabin may be fin- 
ished with wall board. .y 
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Garden Hose Aids in Making Pool 




Garden Hose Used as Templet* fe Ley Out Garden 
Pools of frrmguiar 5/iapf 

A length of garden hose was utilized by 
one gardener as a template for laying out 
a garden pool. The hose was laid out on 
the ground to correspond with the desired 
shape of the pool, after which a few small 
stakes were driven into the ground to hold 
the hose in position. It is best to use a 
shovel or spade when working near the 
hose to prevent possible damage* 

Loose Contacts on Electric Iron 
Repaired with Wire 

The contacts in- 
side of the plug of 
an electric-iron 
cord sometimes 
lose their springi- 
ness so that they 
do not grip the 
prongs on the iron 
securely. When 
this happens, the 
prongs can he 
slightly enlarged by wrapping them with 
bare copper wire of suitable thickness. 
The wire is sweated to the prongs, being 
careful to clean the latter and to use flux 




to make the solder adhere. The prongs 
are then filed down of excess solder so 
that they will fit the contacts of the plug. 



Forming Eyes on Ends of Small 
Coil Springs 

When you need an eye bent on the end 
of a small coil spring, try the following 
method of forming 
it: Slip the end of 
the spring over 
the edge of a to- 
bacco tin so that 
one turn of the 
wire projects over 
the side. Then, 
while pressing 
down on the spring 
with a coin or oth- 
er piece of metal, 
bend the end of the spring upward, with 
the blade of a knife, to form a neat eye. 



Guide Line on Jig-Saw Table 
Aids in Cutting Work 

Scribed in the center of a jig-saw table, 
parallel with the blade as shown, a line 
will aid the operator in making straight 
cuts in short work. When the guide line 





L/nff Scribed in Center of Jig-Saut Table Aide in 
Keeping U o l. tried Up 



on the work is placed directly over and 
kept parallel to the scribed line, a straight 
cut is assured. 



dDust and lint are readily removed from 
dark colored clothing hy rubbing the cloth 
with a piece of dampened chamois skin. 
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W.Clyde Lamtney 



/^OLD chisels differ from wood chisels in 
7 their action on the work and the shape 
of the point or cutting edge. This consists 
of four bevels, two on each side. See Fig, 
7, If the tool is to work properly, opposite 
bevels must be the same angle with rela- 
tion to the center line or axis of the tool. 
The top end of the body should be ground 
to a slight bevel as in Fig. 4. When ham- 
mer blows spread the top end, the bevel 
should be reground and the top crowned 
slightly. If the top of the chisel is allowed 



to spread, due to constant hammering, it is 
difficult to strike it squarely. 

As the cutting edge is largely dependent 
on the type of work to be done and the 
kind and hardness of the material to be 
cut, no genera) rule can be given for 
grinding the bevel. For exami ne, if you 
cut mild steel rods or bars, the combined 
angle of the bevels at the cutting edge 
should be slightly greater than 90 degrees, 
if the stock is heavy and a deep wedging 
cut from both sides is necessary to sever 
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but it is not advisable to sharpen with a 
file if a grinding wheel is available. Some- 
times, however, if the chisel edge is badly 
nicked, it is safer to take off the excess 
with a file, and then finish the rough 
grinding on the wheel to avoid drawing 
the temper at the edge. 

To save the edge of the chisel when cut- 
ting thin material, place a small piece of 
soft stock directly tinder the point at 
which the cut is to be made. When cut- 
ting a long piece of bar or rod on an anvil, 
lay the bar across the face of the anvil 
and place a short piece of narrow bar stock 
directly under the point at which the ma- 



il I f the stock is thin, Vj in. or 
under, a smoother cut will re- 
sult if the angle of the bevels is 
slightly under 90 degrees, that 
is each bevel measuring ap- 
proximately 35 to 38 degrees with the cen- 
ter line of the tool. In a general way the 
same is true when cutting malleable-iron 
slock. When cutting softer materials such 
as brass, the bevel may be longer, which 
results in a smoother cut without damage 
to the edge. 

Sharpening the cold chisel requires the 
greatest care. Rough grinding is best done 
on a fine emery wheel, as in Fig, 2, Dur- 
ing the grinding process the tool should 
be dipped in cold water every few seconds 
to prevent drawing the temper. Always 
grind against the edge on both bevels to 
prevent feathering. The sharpening should 
be finished on a very fine oilstone until 
l he wire edge is removed. The cutting edge 
should always be ground square across 
with exception of the corners which are 
slightly beveled. Some cold chisels tem- 
pered for certain purposes can be filed. 



terial is to be cut, as in Fig. 7. Very thin 
stock can be more accurately and cleanly 
cut by clamping the chisel in the vise with 
the edge up and laying the material to be 
cut on the edge of the chisel with a thick- 
er piece of bar stock placed on top, as in 
Fig. I. Striking the latter with the ham- 
mer prevents damage to the thin material 
and also protects the chisel. 

Occasionally it is necessary to cut an 
opening in heavy sheet stock the size of 
which will not permit the use of a hack- 
saw. Due to the V-cut of the cold chisel 
the exact size of the opening is first laid 
out and indicated by scribed lines. Then 
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parallel lines are laid off inside the first, 
as in Fig. 3. the distance between measur- 
ing approximately Via in. The chisel cut is 
started at one corner. The trick in mak- 
ing a clean cut in this particular operation 
is in the manner of holding the chisel. It 
is inclined slightly away from the direc- 
tion in which the cut 
is to progress along the 
gauge line, and at the 'jA 

same time is slanted / 

inward. This position 
gives a shearing cut. 

Do not strike a heavy im 
blow: series of light- 

or ones can be directed 



cutting a small recess for which an ordi- 
nary cold chisel is loo large, make a chisel 
from the square stock sold as lathe tool 
blanks. This material is especially hard- 
ened and tempered and when ground to 
the proper form makes an excellent chisel 
for delicate operations on small parts. 
Drifts for squaring small holes can also be 
made from the same blanks. The cape 
chisel and the round-nose chisel are used 
principally for chipping and recessing fiat 
surfaces, sec Figs. 5 and 6. The diamond- 
point chisel finds a use in this same work 
and for squaring operations in recesses 
and channels. An electrician’s or plumb- 
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with greater exactness and effect. Just be- 



er’s chisel will be found handy for cutting 
thin sheet metal, due to the wide bit and 
the thin cutting edge. 



fore the corner of the tool cuts through 
the stock, move it about half the width of 
the cutting edge along the gauge line and 
drive it to the same depth. Continue this 
series of cuts around the stock to be re- 
moved, following the inner gauge line. 
Then stand the chisel id most vertically and 
cut through all around. A few strokes 
with a file will finish the edge as true as if 
it had been cut with a hacksaw. 

The cape chisel, the round nose, and the 
diamond point are designed for chipping 
and squaring operations on work that has 
been partly finished by other means. When 



White -Enamel Figures Improve 
Counting Machine 

Poor visibility of figures on a counting 
machine in a press room where it was nec- 
essary to read hundreds correctly to sep- 
arate the work into lots of that number, 
was greatly i improved by outlining the 
ciphers with white enamel. The other fig- 
ures were left black. White ciphers indi- 
cated hundreds readily, allowing the op- 
erator to read the counter without dis- 
tracting attention from feeding the press. 
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Drafting Table with Glass Top and Electric Lamps 
Underneath Saves Tim* IVAen Tracing 



Glass-Tup Tracing Tabic Saves 
Time in Drafting Room 

In a drafting room, when it is necessary 
to retrace old drawings, considerable time 
and strain on the eyes can be saved by 
using a glass-top table having a bank of 
electric lamps mounted underneath the 
glass. Three switches at the front of the 
table are so connected that part or all of 
the lamps can be used as needed. In using 
the table, a sheet of celluloid may be 
placed between the glass and the work to 
provide a suitable working surface for 
compass or divider points. — H. L. Lack- 
man, Philadelphia, Pa, 



Sickle Guard Used as Staple Puller 

An old sickle guard taken from a mower 
will be found handy for pulling fence sta- 
ples. In use, the pointed end of the guard 

is inserted behind 
the staple and the 
other end is tapped 
with a hammer, 
thus forcing the 
staple out of the 
post. It is a good 
idea to grind of¥ 
part of the round- 
ed end where the 
hammer strikes to 
prevent it from 
glancing off the 
guard and injuring the hand. — -Wilbur 
Calhoun, Isleta, Ohio, 



Clamp Locks Adjustment 
on Micrometer 

r> 

Many micrometers are not equipped 
with a lockmg feature and when used to 
gauge duplicate work, much time is lost 
in checking the tool to see that the set- 
ting has not slipped. A piece of brass stock 
slotted at one end to straddle the microm- 
eter and drilled at the other end to slip 
over the handle of 
the tool, and then 
bent as shown will 
serve as a clamp to 
hold the adjust- 
ment at any desired 
setting. The drilled 
end of the stock 
should also be slot- 
ted and fitted with 
a locking screw to 
fasten the clamp to 
the handle. 



Jig Aids in Heating Two Soldering 
Irons with a Blowtorch 

In order to facilitate the use of two sol- 
dering irons on his workbench, one work- 
man uses the assembly of pipe and fittings 
shown. It consists of a floor flange, a 
four -way fitting, three short nipples and 




jlfatfe from Pipe antf FittingS w This Jiff FociUtntas 
Heating Two Soldering Irons with a Blowtorch 



one longer one. The irons are inserted 
into opposite ends of the device, while a 
blowtorch flame is directed into a third 
opening to heat both irons simultaneously. 
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Roadside Salesman Holds Farmer’s Wares 
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Stretching Heavy Wire Mesh 
cm Fence 



Heavy wire-mesh fencing, 
such as is used to inclose tennis 
c our i £+ can be stretched easily 
by using the attachment shown 



An Attachment That Aids in £f retching Heavy Wire Mesh 

around a Tmnis Court 



This jolly farmer invitingly holds out to 
passing motorists a turkey, pumpkin, tray 
of grapes, basket of eggs, or whatever is 
in season. His friendly smile and neat ap- 
pearance encourage the motorist 1o halt 
ami look over his stock. His real specta- 



Thin Figure, painted 
in Bright Colors, j4T«- 
tract* Attention af 
Passing Motorists 
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des give him a lifelike expression. The 
built-up construction makes it strong 
without being too bulky to take in at 
night. The core of the figure is made of 
1-in. material with a post of the same ma- 
terial running up through the center to 
support the signboards. Then a plywood 
covering is added and the wood is given 
two or three coats of paint, especially the 
edges of the plywood. A remov- 
able tray is provided when prod- 
ucts are to be displayed in bas- 
kets. The rectangular signboard 
is for removable panels or sheets 
of oilcloth lettered with current 
products and prices. 



in the detail in connection with a heavy- 
duty wire stretcher. It consists of a length 
of 2 by 4-in, hardwood in which several 
large screw hooks are driven to grip the 
wire mesh. The attachment is fastened to 
the wire stretcher by means of a heavy 
iron ring and three lengths of stout rope. 
As there is considerable pull exerted by 
the stretcher, the corner posts should be 
well braced. — G. Schrader, St, Jean, Que- 
bec. Canada. 




946 



POP U L A K ME c HAM C S 




f of P reject - 

ing frum Lumber Pit * 
PfeUiVe Climb- 

ing to Top 



Boards Projecting from Lumber 
Pile Servo as a Ladder 

In order to climb to the top of a lumber 
pile without carrying a ladder around 
with him, a yardman in Wisconsin leaves 
the ends of some of the boards project at 
regular intervals when the lumber is being 
piled. The projecting ends of the boards 
serve as steps by means of which the top 
of the pile can be reached quickly. — G. E. 
Hendrickson, Argyle, Wis. 



Medicine Dropper Keeps Sign- Painters’ 
Brush Charged with Ink 




Fastened to the handle and ferrule of a 
sign-painters’ brush with rubber bands as 

shown, a medicine 



card painting or for 



dropper, when 
filled with ink or 
paint, serves as a 
means of easily 
keeping the brush 
inked. A light 
squeeze on the 
rubber bulb of 
the dropper will 
charge the brush 
with just the right 
amount of ink or 
color. The drop- 
per is handy for 
rough art work, — ■ 



Frank W. Bentley, Missouri Valley, la. 



Self-Adjusting Gauge Speeds Up 
Drill Grinding 

This drill-grinding gauge contains two 
distinct and improved features. It is in- 
stantly self-adjusting and self -locking, and 
has a hooked sliding bar, which permits 
gauging to a definite surface or edge. The 
body of the gauge is made of steel milled 
out as shown. A channel to seat the slide 
flush at the approved angle of 59' and a 
flat to contain the clamping cam and the 
spring confining piece, are recessed to a 
depth of in. The clearance for the draw 
spring is purposely made at an angle, first, 
to permit easy milling with a radius cut- 
ter and secondly, to allow the end of the 
spring to be secured under a screw that is 
accessible. The slide is nicely finished, 
hardened and tempered, the included an- 
gle of the hook being 118 Though the 
spring is light, when it is in tension it 
causes die pivoted cam to pinch the slide 
quite firmly. A cover plate is screwed to 
the body and is fitted with a sliding piece, 
which releases the cam when the thumb 
is applied to it. In use, grind one lip to 
the correct angle, using the gauge with 




COVER PLATE 



SUPtttG BAR 



This Gauge Enables V'evu to Quickly Grind Drill 
Ltps ut the Required 59-Deg m Angle 



the slide extended. Then set the gauge to 
the newly ground lip, release the slide and 
lock W T hen it rests on the Lip by gravity. 
Reverse the drill lips and note amount of 
stock to be ground off the second lip to 
make it uniform with the first one. 
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Setup lining a Master Pattern ter Turning Ovals 
and Other Shapes m si Lathm 



amount needed. The chemical is then 
placed in a cloth sack or bag and is pui! d 
back and forth across the bottom of the 
pool until completely dissolved. Copper 
sulphate should not be used in aquariums 
containing fish. 

Shellac Prevents Knot on Sash 
Cord from Slipping 

Knots on the ends of sash cords some- 
times become untied and allow the end to 
fray. This trouble 
can be prevented 
by tying the knot 
tightly and then 
dipping it into a 
bottle of shellac. 

The latter will dry 
rapidly and ’will 
hold the knot se- 
curely, If neces- 
sary, two or three 
coats of shellac 
may be applied. 




Turning Oval Work in a Lathe 

An order calling for a large number of 
oval pieces to be cut from Va-in, sheet 
steel was sent into the shop, and, no 
punchpress being at hand, : turned them 
in a lathe. To do this, a master oval of the 
right size was made and was keyed to a 
mandrel. A bracket, which carried a roll- 
er to contact the master oval, was bolted 
to the lathe cross slide, the cross-feed 
screw of the latter being removed and a 
long bolt and compression spring substi- 
tuted for it as shown. In this way, the 
roller was held in contact with the master 
oval by the spring so that the turning tool 
shaped the work to the same contour, a 
number of disks being stacked together. 
This setup may be used in turning work 
to a variety of shapes, provided a master 
pattern is first made. — Chas. Kugler, Phil- 
adelphia, Pa. 



Killing Algae in Swimming Tools 

AlgEE, such as frequently grow* in swim- 
ming pools, may be destroyed by adding 
copper sulphate, Vn oz. t for each 100 cu. ft. 
of water in the pool. In order to assure 
uniform distribution of the chemical, it 
should be weighed out carefully, after 
measuring the pool and calculating the 



Cotton- Seed Hulls Fill Joints 

in Concrete Hands 



Cotton-seed hulls are being mixed with 
asphalt filler and tamped into expansion 
joints in concrete roads constructed in 
arid regions. It is claimed that the spongy 
nature of the mixture takes up expansion 
of the concrete without bulging above the 
road surface. It is also impervious to 
moisture. A bottomless V-shaped trough 
holds the material while it is being tamped. 




Cotton-Seed Flails Mixed with Asphalt Used to Fill 
Expansion Joints in Concrete Roods 






TJ EHE’5 a simple method of making 

sturdy concrete piling far boathouses, 
docks imd similar structures. Briefly, a 
length of galvanized pipe with a flange on 
the lower end is cast in a disk of concrete 
and set in its final location in the water. 
Other disks are then made in a mold and. 
like doughnuts on a slick, are slipped over 
the pipe until the desired height is reached. 

The concrete is all mixed and poured on 
shore, and when the disks have set. they 
are taken ouL on a raft or scow and put in 
posit ton. They are made not ion heavy to 
he handled by two men. The mold con- 
sists of two curved, heavy -gauge iron 
pieces forming a complete circle when 
joined together, lfi in, in diameter and 6 
in. thick. A tapering core in the center 
forms a hole, and centering blocks are 
provided on the removable ha sc, Heavy 
iron rings, or several strands of baling 
wire, should be set in the concrete to re- 
inforce them. Eyes for the cables that 
brace the piling arc made of stout bar 
iron. The galvanized pipe should be cut 
to lengths to bring the sills of the boat- 
house or wharf about 18 in, above the sur- 
face of water at highwater mark. Sills are 
bolted to the pipe in (he manner shown, 
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canvas- cove red floor, to which 
several coats of paint are ap- 
plied, Assuming that the boat- 
house is to be located in water 
not over 5 ft, deep, bathers can 
set the pipe uprights and base 
without difficulty, because they 
are very easy to handle under 
water. Once located, they are 
conveniently assembled and 
trued up by means of the ca- 
bles and turn buckles. Sills arc 
installed as shown, and floor- 
ing laid on diagonally. Around 
the mooring well is an apron of 
heavy screen, as well as on the 
lower portions of the doors. Ill 
localities where there is a pos- 
sibilUy of theft, this apron 
could be carried down to the 
bottom. The construction of 
the boathouse follows standard 
practice, and the outside should 
be shingled because it is the 
most satisfactory treatment of 
any building on or near the 
water. The shingles will even- 
tually take on a beautiful 
weathered silver tone, far more 
picturesque than any paint job. 



the entire weight of the structure, 
however, resting upon the con- 
crete column. A strong mixture 
for this job is 3 Vh parts gravel, 

2V& parts of sand and X part ce- 
ment. It is a good idea to apply 
Severn 1 coats of waterproof enam- 
el to the disks above the water- 
line and two of them just bekw 
the waterline. 

An application of the use of this 
novel piling is illustrated in the 
boathouse. This is designed to be 
located out from shore in. suffi- 
cient depth for the boats to be 
sheltered, plus an allowance for the cable 
stays, or braces. It is to be reached by a 
wharf, or bridge. On the roof is an area 
large enough for porch furniture, lunch- 
eon tables, and even dancing. It is shaded 
by a brightly colored awning and has a 



heamy screen 

APRON 
PILING BUILT UPO? 
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DIAGONAL 

Flooring 



However, if you desire, the shingles may 
be stained, either by brushing or by dip- 
ping. In case the latter method is used, it 
is a good idea to set the shingles to drip 
over a trough that will return all excess 
paint to the bucket. 
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Small-Parts Case 





Carpenters, plumbers and mechanics 
will find this ease handy for assorted bolts, 
screws, nails and other small parts. It 
consists of throe wooden boxes, two of 



which are pivoted to the top of the third 
by means of flat-iron arms. This arrange- 
ment permits the case to be opened for 
access to the lower part* Each box can be 
divided into compartments with partitions 
as desired, or the upper boxes can bo used 
for small parts and die lower one for light 
tools. Hinging a couple of lids to the tops 
of the upper boxes completes the job, A 
handle can be had by fastening the free 
ends of the two lids together with a heavy 
hook and screw eye, and then screwing a 
couple of grips to the lids at this point. 



Method of Supporting Loaded Branches of Fruit Trees 



To support heavily loaded branches on 
my fruit trees, I erected a pole close to 
the tree trunks and tied the branches to it. 
It is a good idea to wrap a strip of leather 
or old inner tube around each branch be- 
fore attaching the cords, in order to pro- 
tect the bark. The supporting cords are 
entirely concealed by the foliage, and the 
pole need not project above the tree top, — 
Willis H, Sargent, Rutland, Vt, 



Waterproofing Solution for Blueprints 

To waterproof blueprints and give them 
a sheen and greater legibility, Tub them 
with a soft cloth that has been dampened 
with a solution of rosin, 50 grains, paraffin, 
100 grains, and turpentine, 1 oz. 




HttiVy Branches on fruif Trees Supported by Cords 
Tied to VerfroaJ Pates Set Ctase to the T runhn 
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F**d /fern Hinged io Manger Are Easily Cleaned 
before Feeding Livestock 



Easily Cleaned Feed Box 

Feed boxes installed in a horse stable 
are usually nailed permanently in posi- 
tion on the manger. This method not only 
makes it difficult to remove accumulations 
of chaff, corn cobs and other rubbish, but 
also induces neglect of proper sanitation. 
To avoid this, one farmer has the boxes 
hinged to the manger so that it takes but 
a moment to dump the trash into the feed 
alley. — G, E. Hendrickson, Argyle, WIs, 



Improvised Tool for Cutting Large 
Taper Disks 

Mounted on a wooden base, a casement 
adjuster and a safety-razor blade make a 
handy tool for cutting large paper disks. 

The razor blade is 
soldered to the 
free end of the 
adjuster, after 
which it is set to 
the proper radius. 
Thus with one 
hand holding down the base of the tool, 
the razor blade is moved with the other to 
cut the disks. 

Homemade Cultivator Attachment 
for Garden Plows 

Cultivators Furnished with most hand 
garden plows require two trips between 



plant rows that are IS to 20 in, apart, but 
with this attachment only one is necessary 
to do a good job. For the teeth, use four 
pieces of Vi-in, steel. Thread one end and 
heat and flatten the other, making the face 
of the teeth flat and the back rounding 
for rigidity. Then bend them to the shape 
shown, and harden them slightly so that 
they will hold an edge without nicking 
easily. The frame to carry the teeth con- 
sists of two lengths of pipe joined at right 
angles by means of an elbow’ and drilled 
for the threaded end of the teeth, which 




Made af Pipe and Steel. Thim Garden Plow Attaeh^ 
merit Time tn Cultivating Earned Plants 



are attached with nuts, one on each side 
of the frame. The cultivator is attached to 
the plow with a clamp bolt and then 
braced. — B. Van Buskirk, Sheridan, Lnd. 

Bushing Worn File Handles 

Worn holes in file handles can be bushed 
by driving a short section of lead pencil 

into them and then 
forcing the file 
tangs home. When 
the tang enters the 
plugged hole, the 
pencil will split in 
half and grip the 
tang firmly. This 
method is also 
handy when you 
wish to use a 
small file and only 
a large handle is available. The pencil is 
removed for a large file tang. 
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Raising Worms to Sell for Fishermen’s Bait 
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GALV. SHEET iAON J 

Already a few fish- 
worm ranches are oper- 
ated on a paying basis, 
and anyone near a sum- 
mer resort can make his 
own breeding farm and 
sell worms to fishermen 
for bait. Build a breeding 
pen about 10 ft, square, 
having a wood ir.closure 
and prepared soil, The 
fence is set 15 in. below 
the surface, the wood first being ereosoted 
to prevent rot, It should extend, about 12 
in. above the surface and the lop should 
be capped with a 4- in, strip of sheet metal 
set at an angle to prevent the worms from 
crawling out in the dark. To further pre- 
vent this roaming tendency an electric 
light and reflector may be provided. On 
the bottom of the pit lay about 3 in. of fine 
gravel for good drainage. Over this fill in 
prepared soil, consisting of 1 part of ani- 
mal manure, 1 part of vegetable compost, 
both thoroughly rotted, and 1 part of loam. 
This mixture should be well worked over, 
so that it does not pack or heat. Sprinkle 
thoroughly so that the entire mass is 
damp, and then plant the worms. Lay old 
boards on the ground, which will cause 
the worms to collect under them. In dry 
weather the plot should be sprinkled 
daily, giving it a thorough soaking, but 
not so much that the water stands in pools 
on the surface. Under these conditions the 
worms are very prolific. They mature in 
four months after hatching, and breed 
three times a year. The female lays over 
200 eggs a year, and there are four to eight 



young in each egg, A smaller breeding 
pen for home use consists of half of a bar- 
rel with the head out, set part way into 
the ground and filled with the same treat- 
ed soil as the larger pen. At night it is 
covered with a weighted screen, as shown, 
A professional worm rancher, William F, 
Kerl, of El Monte, Calif., states that roses 
ore greatly benefited by earthworms aer- 
ating the soil in which the hushes grow. 
The proper method is to sink a galvanized 
sheet collar around the roots, and then fill 
with fine gravel and prepared soil just like 
the breeding box. 



U Sharp contrasts in photos taken on ex- 
tremely cloudy days may be had by using 
process panchromatic film for the negative. 
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iRrrtj?* /rom Sheff Brass with End 

Mill in DrtH Press 

Large Brass Rings Machined 
on Drill Press 



Altering Tool-Makers' Clamps Makes 
Them More Useful 

By changing a pair of tool-makers’ 
clamps as shown, you will find them more 
useful than they were originally. The 
screw head fits rigidly in a hole A, while 
the Opposite hole 
in the other bar 
is reamed for a 
loose fit. Hole B 
is plugged, after 
which it is drilled 
out to take the 
end of the rear 
screw as shown 
in the drawing. 

The opposite hole 
in the other bar 
is reamed and is 
then tapped for the screw. — Ben Hem- 
mings, Chicago, III. 




In a small shop we had a job of turning 
a number of large rings from sheet brass, 
and as the lathe at hand was not large 
enough, the work was done with an end 
mill on a drill press. The sheets were first 
damped on the drill -press table. Then a 
hole was drilled through them to start the 
end mill, and the center was machined out, 
using a handle in one of the table slots to 
turn the work by hand. Before removing 
the clamps, four others were used to hold 
the Work from the inside, after which the 
outer clamps were removed so that the 
outside surface of the rings could be ma- 
chined ofl. Depth of the cut was governed 
vertically with the drill-press spindle, and 
horizontally by shifting the tables — Ghas. 
Kugler, Philadelphia, Pa. 



Adhesive Tape Serves as Depth 
Gauge on 




■ 3 ^ 



Drill Bit 

If you are going 
to drill a number 
of duplicate holes 
in some work, and 
have no depth 
gauge, try the fol- 
lowing kink: Gel a 
piece of adhesive 
tape and wrap it 
around the drill 



bit at the proper distance from the end. If 
wrapped tightly, the tape will not slip. 



Spring Doubletree Prevents Jerks 
on Horses’ Shoulders 



The main leaf of an old auto spring bolt- 
ed to the back of a doubletree, as shown, 
will absorb many jerks that would other- 




Car Spring Leaf Bolted to Doubletree Help* Absorb 
Jerks on $ r Shoulders 



wise come on the horses’ shoulders. The 
singletrees are fastened to the eyes in the 
ends of the spring by means of iron loops, 
the ends of the doubletree projecting 
through them. When moving a load, the 
ends of the spring rest against the double- 
tree, which then takes the pull.— A. H. 
WaychofT, Phoenix, Ariz. 
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Crepe -Pa per Si reamers Keep Flies 
Out of Vegetable Bill 

To keep flies out of his fresh vegetables, 
one grocer made a fly chaser of crepe- 
paper streamers, which were agitated with 
an electric fan. The streamers were tied 
to each joint of a lattice-work frame, also 
made of crepe paper. If desired, a more 
permanent frame can be had by using 
strips of rubber. As the fan oscillated, the 
frame moved from one side of the display 
to the other.— A. K, Brill, Peoria, 111. 




Flits Ktpl Away from F resh*Vtgetable Display with 
Streamers Made of Crepe Paper 



Grinning Drills for Soft Metal 

Drills used for steel and other hard met- 
als arc generally ground so that the cut- 
ting edge tends to dig into the work. This 
method of grinding is correct for hard 
metals, but when holes arc drilled in cop- 
per, aluminum and other soft metals, the 
drill will dig in to 
such an extent 
that it will either 
stall or break. In 
most cases drills 
can he made to 
cut soft metals 
smoothly by 
grinding away the 
actu:i 1 cutting edge 
so that it scrapes 
rather than cuts. The extent to which this 
scraping must be carried depends entirely 
on the relative hardness of the metal. 
Hard brass may require very little scrap- 
ing action while lead will require the 
maximum possible. The thickness is also 
a factor to be considered. 
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Platform U if J us Safety Measure in Hanging Fix* 
turex on Lamp^Posts of High Suspension Bridge 

Traveling Platform for Hanging 
Lamp Fixtures 

In hanging the fixtures on lamp -posts 
that adorn the new St. Johns suspension 
bridge over the Willamette river at Port- 
land, Ore., the contractor used this wheeled 
platform as a precaution against the dan- 
ger of workmen accidentally falling into 
the river, which is 200 ft. below the bridge. 
The platform has a V-shaped notch to fit 
around the lamp-post, and sturdy rails. 



Filter for Compressed-Air Lines 

Air lines should have a trap installed in 
them between the compressor and the tool 
to filter moisture and dust. A sediment 
bulb taken from 
a n old m odel-T 
Ford is handy for 
this purpose. The 
bulb can be at- 
tached into the 
line by means of 
pipe nipples and 
reducers, A pet- 
cock is provided 
for draining.— F. 

W. Gordon, Re- 
dondo Beach, Cal. 







I F you wore preparing 
1 for some strenuous 
exercise on a hot sum- 
mer day, you certainly 
wouldn't put on a cou- 
ple sweaters and an 
overcoat. Yet many mo- 
tor cars are being oper- 
ated in summer heat 
under even greater 
handicaps — and still 
their owners wonder 
why they overheat. In the case of your 
motor, ihc “overcoat" is the insulation 
formed by anything that retards heat dis- 
sipation from the engine through the cool- 
ing system, such as stoppage of air cur- 
rents through the radiator or accumulated 
deposits of lime and sludge inside the wa- 
ter jackets around the motor block. 

First of all, be sure that the air passages 
through the radiator are clear. Your li- 
cense plate should be so placed that it 
does not interfere with the air stream. 
Emblems and other decorative insignia 
mounted on the radiator, as shown in Fig, 
3, also have a tendency to cut down air 
circulation. Bent fins may be straightened 
by using a pair of flat-nosed pliers. Fig. 6, 
care being taken not to injure the radiator 



tubes. Never apply paint, or 
enamel to the radiator core as this 
acts as insulation. Insects and 
other foreign material that accu- 
mulate between the fins when 
driving may be removed by play- 
ing a stream of water through the 
radiator from the rear as in Fig. 7. 
Also be sure that the fan belt is 
functioning properly. If it is so 
loose that the fan can be rotated 
by a flip of a finger, it 
should be tightened. If 

the belt is worn or 

frayed, it should, of 
course, be replaced, 

A defective radiator 
hose, the inner layer of 
which has collapsed, 
may impede the flow of 
water, especially in 
thermo -siphon systems. 
A faulty water pump 
may also cause trouble. Loose shaft pack- 
ing may cause a loss of so much water 
that the water left soon boils, or it may 
let air in at high speed which is then 
mixed with the water. The resulting fine 
bubbles increase the volume of the water 
and the excess is lost through the over- 
flow. Incidentally, water filled with air is 
not an effective cooling medium. The cure 
is to renew the pump-shaft packing and 
perhaps the shaft too. if it is rough. While 
working on the pump, be sure that the 
flrive pin of the impeller is not sheared. 
This has been the cause of many mysteri- 
ous overheating problems. 

If overheating is caused by sludge in 
the cooling system, a good flushing-out 
may correct the trouble. Drain ike radi- 



95G 




Car 

cure it 



By C. E. PACKER 

Member Society of 
Automotive Engineers 



a tor, preferably 
immediately after 
several miles of 
running, and refill 
it with a solution 
composed of 1 lb. 
of washing soda to 
each gallon of wa- 
ter. If you are go- 
ing on a trip after 
putting in this so- 
lution, so much 
the better. Other- 
wise let it remain in the circulation sys- 
tem for a few hours, not over twelve, and 
run your motor moderately fast at regular 
intervals to keep the solution circulating 
freely. The soda tends to loosen scale and 
sludge from the radiator and the water 
jackets of the block. After draining out 
the solution, flush the radiator thoroughly 
with clear water several times to remove 
all traces of the soda. If this solution does 
not clean the radiator sufficiently, possibly 
the water jackets are heavily coated with 
lime. In this case, it is best to have a com- 
petent mechanic trace the trouble. He 
usually uses a diluted-acid solution to dis- 
solve the lime. The radiator is removed, 



be loosened by running a stiff wire down 
into the jackets and then Hushing thor- 
oughly with water. Of course, the cylin- 
der head is removed when this is done, as 
shown in Fig. 2 . Foreign matter inside 
radiators may retard the flow of water 
through the tubes. Scale from the water 
jackets and bits of rubber from the hose 
connections, as well as other particles, 
sometimes lodge on the upper ends of the 
radiator tubes. The only sure way to clear 



the filler hole is plugged, Fig. 5, and the 
solution is poured into the radiator. After 
standing a few minutes, the solution is 
poured out and the radiator is flushed 
thoroughly. However, if you wish to do 
the work, here are a few more sugges- 
tions; Sediment in the water jackets, as 
indicated in Fig. 4, keeps them from being 
effective to their full depth, This should 



Lhis out is to turn the radiator with its 
filler neck down, place a hose in the bot- 
tom connection, and let the water run hard 
for a few minutes, as shown in Fig. 1, 
Clogged lubes greatly reduce the cooling 
capacity of a radiator. Replacing them is 
a job for a professional service man. 

Sticking or poorly seated valves will 
lose power and cause an engine to over- 
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heat if driven hard. The 
only cure in such a case is 
to free the valves, grind 
them in, and be sure that 
they are set and timed to 
factory specifications. An 
improperly timed spark is 
frequently the cause of 
overheating. If retarded, a 
great area of cylinder wall is exposed to 
the flame of the explosion and an excess 
of fuel is used. The cure, obviously, is to 
set the spark to factory specifications. In 
this connection, it is also well to see that 
the manual spark advance is properly ad- 
justed and that the automatic advance is 
working, A carburetor that is set too rich 
or lean may also cause overheating, as a 
rich mixture burns slowly and thus gives 
off an excess of heat to the cylinder walls, 
while a lean mixture results in an inten- 
sively hot, blue flame that frequently 
burns the exhaust valves. The carburetor 
should be adjusted so that the engine 
neither "gallops” when idling nor "spits 
back” when suddenly accelerated. Drag- 
ging brakes require an excess of power 
which tends to overload the engine to the 
point where it overheats. The car should 
roll freely when pushed on a hard, smooth, 
level surface. A slipping clutch generates 



heat and lets the engine race. Such a 
clutch should be flushed out with kero- 
sene, adjusted or relined as necessary to 
stop the trouble. 

The viscosity of the cylinder oil used is 
also a factor to be considered in overheat- 
ing problems. It is best to use only the oil 
recommended by the manufacturer of 
your car. Oil that is too thick will not dis- 
tribute evenly and certain parts 
of the engine are likely to run 
dry, causing excessive friction 
and wear. On the other hand, oil 
that is too thin may allow meial- 
to- metal contact between the pis- 
tons and cylinder walls and a loss 
of compression. The tendency of 
engineers now is more toward 
thinner oils than in the past, the 
oils being specially processed so 



that they will not break down under se- 
vere conditions. With new cars, and old 
cars that have been overhauled, the en- 
gine is often so stiff that parts bind and it 
lucks power. Such a condition generates 
excessive heat from friction, and the en- 
gine also tends to run hot as a result of 
the extra fuel burned to make up for the 
loss of power. The best procedure is to 
idle the engine until it is broken in, or else 
drive the car slowly. Also, with new and 
overhauled engines, a thin grade of oil 
should he used. 

The way in which a car is driven fre- 
quently has much to do with overheating. 
The owner of a free-wheeling car may 
overdo that feature. He may ‘‘giv'er the 
gun” and then coast. Driving this way 
heats the water while the motor is being 
run fast, and prevents sufficient cooling 
when coasting, as the water pump is then 
going too slow*. However, the newer cars 
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with free wheeling have cooling systems 
large enough to take care of extreme driv- 
ing conditions. Driving up a long hill, or 
through sand or mud, where the engine 
slows down in high gear, often causes cars 
to heat excessively. When pulling hard in 
high gear, the engine is burning up more 
fuel than usual because if is working 
harder, and yet the water pump and the 
cooling fan are running slowly* 



Water Pail Made from Old 
Inner Tube 



An emergency water pail for auto own- 
ers to carry in their tool kits can be had 
by cutting handles on the ends of a sec- 




Section gpI* Inner Fiibc Having Hand Crips Cut on 
the Ends Serve* d# Water Pail 

lion of old inner tube as shown. Such a 
pail is handy for filling radiators. Or, if 
you are camping, it will serve as a fire 
pail. It is also convenient for carrying 
water from a spring to the camp. 



Deflating Inner Tube with Spout 
of Oil Can 

The spout of an 
oil can wi 11 be 
found handy for 
deflating an inner 
lube to repair it. 

Just insert the 
small end of the 
spout into the 
puncture and then 
roll up the tube as shown. The spout also 
serves to mark the location of the punc- 
ture while the patch is being prepared. 




IV ox Canting Prevents Exposed Metal of Car Pender 
from Rutting Until Repainted 



Protecting Unpahitcd Spots 
on Car Fenders 

1 1 a scratch or dent has bared the metal 
on your car fender, and it cannot be re- 
paired immediately, coat the damaged spot 
with wax to prevent it from rusting. If 
the bared metal is left exposed any length 
of time, it will rust deeply and make re- 
finishing a difficult job. When ready to 
apply the finish, remove the wax coating 
with gasoline, as paint or lacquer will not 
adhere to a waxed surface. 



Car Spring Easily Assembled 
with Pointed Center Bolt 

Leaves of a car 
spring are some- 
times hard to as- 
sem bl e because 
the holes in the 
center of each one 
cannot be lined up 
accurately to take 
the bolt. If this 
bolt is pointed and 
the holes in the 
leaves lined up as 
accurately as possible, it can usually be 
driven into the holes by lapping it lightly 
with a hammer. Carefully done, this will 
not cause much damage to the threads on 
the bolt. — A. II. Vance, Chicago. 



C.A lintless cloth dampened with gasoline 
is handy for removing grease from gen- 
erator commutators. 
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Adjustable Oarlocks for Rowboats 




Adjustable Qariackx Enable Boat Renters at Lake 
Rexurt to Adjust Height 5/ Oufi to Stiii 



Noting the difficulty of many persons to 
accommodate themselves to the height of 
the oarlocks on his boats, and that too 
deep or too shallow rowing was often the 
consequence, one manager of a lake resort 
made all of the oarlocks so that they could 
be instantly adjusted to suit the reach of 
the rower. To do this, small holes were 
drilled through the shanks of the oarlocks 
at 1-in. intervals to take cotter keys, which 
rested on metal washers as shown in the 
detail. The cotter keys were spread just 
slightly so that the keys could be removed 
easily to make the adjustment. It is a 
good idea to attach the keys to the side of 
the boats with short lengths of furnace 
chain so that they cannot be accidentally 
dropped into the water in making the 
change. — G. E. Hendrickson, Argyle, Wis, 



The Next Issue 

DRESSING UP YOUR HOME FOR LOOKS AND VALUE 

How many out-of-date homes can be greatly improved in both appearance 
and value by making a few changes that are relatively simple and inexpen- 
sive, such as new entrances, modem windows ami dormers. 

IDEAS FOR MAKING MONEY AT THE BEACH 

Constructional details of popular articles used on the beach and in the water, 
which arc easy to make in your workshop and can be rented to bathers. 

THE TRICKS OF REPAIRING A CANOE 

Patching the planking, re-covering with canvas, mending scats and replacing 
broken gunwales, are some of the simple repairs that will save your old canoe. 

PLAYHOUSES MADE OF WALL BOARD 

Inexpensive outdoor playhouses covered with ordinary wall board which is 
effectively protected against the weather by applying several coats of paint. 

QUEEN ANNE VANITY MIRROR 

Small drawer cabinet and mirror combined in a single, attractive unit which 
is just as suitable for use on a chest of drawers as it is on a dressing table. 

A PORTABLE BELT SANDER 

How often have you wished for a small belt sander? Here’s a homemade 
one driven by a small motor. It can be plugged in at any convenient outlet. 

STOPPING CAR RATTLES 

A story of vital interest to every automobile owner as it shows where squeaks 
and rattles originate, and how this annoyance can be effectively overcome. 
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.E'S the ruggedness and spirit of 
the cow-pony combined with the 
grace and speed of the racehorse# 



Here is a. mount to be proud of, with its Afr- 
Flo styling and striking color combi nat ions! 
Economical in operation and maintenance, too. 




Drop in at your Harley- Davidson Dealer's — 
swing into the saddle of one of these super 
motorcycles — - and picture yourself streaking 
down the highway, leaving traffic far behind. 
Ask about his convenient payment 
plans that make ownership ^ ^ 

so easy. See him ^ ^ ^ 

today. — i**^***’ 



litre's 36 real horsepower in that big, high- 
speed motor * — > carin' to go when you crack 
tile throttle. No bronco buster ever had a 
mount to compare with the 1934 "Fighting 
Hear t p 1 H M 1 cy- Davi ds on ! 

Idling along a winding w r oodland trail, nr hurt- 
ling down the highway, this modern thorough- 
bred instantly obeys every wish and whim of 
the rider — it becomes part of him. 
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Copfrlflit, J-D3-I. It. J. Reytsoklj Tobacco Conpuij 

Watch out for the 

signs of jangled nerves 



You've noticed other people's nervous 
habits — and wondered probably why 
such people didn't learn to control 
themselves. 

But have you ever stopped to think 
that you t too, may have habits iust as ir- 
ritating to other people as those of the 
key juggler or coin jingler are to you? 

And more important than that, those 



habits are a sign of jangled nerves. And 
jangled nerves are the signal to stop and 
check up on yourself. 

Get enough sleep — fresh air — rec- 
reation — and watch your smoking. 
Remember, you can smoke as many 
Camels as you want. Their costlier 
tobaccos never jangle the nerves. 



COSTLIER TOBACCOS 

Gurprls arc made fruit) finer, MORE 
EXPENSIVE TOBACCOS than 

any other popular brand of cigarette 1 
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NERVE TEST BOOK 

FREE! 

Shows 20 wavs to ttrst 
nerve# — all illustrated* 
Instructive and amusing! 
Try them on your friends 
—see if Kmt have healthy 
nerves yourself* . * Mail 
order-blank below with 
fronts from 2 pucka of 
Camels. Free book 
comes postpaid. 



CUP AND MAIL TODAY! 

K. J. Ituynnld* Tnliacca Cofdprtnv 
DcjlH. 97-A| \\ inEtuu ■ ^ii k'lts, N. U+ 

I em k^e fronts frtun 2 pucka cif Cuuli* 
SuesiI me J h>j k of mri d tt+i t* pcutpnSfL 



V 



V 

^ ii 



CulLH n>i i M ■: ■■ ■< » -n»M I 



ATrtmi* . . . - 



il run ?;*i 



IlfW erpirei Uv<CHvnb«f Si, iKli -_1 



SMOKE AS MANY AS YOU WANT... 
THEY NEVER GET ON YOUR NERVES! 

Wh™ writing to mJucrt\ser& pirate men {fan Popular Mechanics 
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TRAINS 

UNRULY 

HAIR 

— to stay put! 





Costs but a few 
cents to use — 
a bottle lasts 
for months 



I S YOUR HAIR 
difficult to keep in, 
place? Docs it lack 
natural gloss and 
lustre? 

It is very easy to 
give your hair that 
rich, glossy and or- 
derly appearance so 

essential to well-groomed boys, J ust rub a little 
Glostora through your hair once or twice a 
week — or after shampooing, and your hair will 
then stay, each day, just as you comb it, 

Glostora softens the hair and makes it 



pliable. Then, even stubborn hair will stay in 
place of its own accord. 

It gives your hair that natural, rich, well- 
groomed effect, instead of leaving it stiff and 
artificial looking as waxy pastes and creams do, 

Glostora also keeps the scalp soft, and the 
hair healthy by restoring the natural oils from 
which the hair derives its health, life, gloss 
and lustre. 




Try it — See how easy it is to keep your 

hair combed — any style 
you like — whether parted 
on the side, in the center, 
or brushed straight back. 

Alargc bottle of Glostora 
costs but a trifle at any 
drug store and will last for 
months. 



FOUR-TUBE PORTABLE BATTERY 

RECEIVER 

f C ontinued from 903 ■ 

filament switch is mounted on a bracket 
and screwed to the base at the right of the 
speaker as shown in the rear view photo. 

The metal shield, at the right of the 
ganged condenser iinit, is in, high and 
3Vz in. wide. When making ihis shield, 
allow for a V\ in, bend 1% in. long for a 
mounting bracket. The r,f. coil is mounted 
on this shield, directly over the rear of the 
speaker unit, by means of a in, angle 
bracket. The fiber terminal strip, mount- 
ed under the base, directly across the rear 
edge of the speaker cutout section, is for 
convenience in wiring. The use of this 
Strip greatly simplifies the wiring. All con- 
nections are made with No. 22 hook-up 
wire with push-back insulation. The va- 




U ndfrriidc Vieu? u Antenna Coil at Opp*r Ri^ht enJ 
Voltage Divider BgIoW 



rious small fixed resistors and condensers 
are provided with pig tailed leads of fairly 
stiff wire which hold them in any conven- 
ient position. 

No C-batteries are required as the nec- 
essary C-bias is automatically obtained by 
means of a 5G0-ohm Ohm ite voltage divid- 
er. The taps are already arranged for the 
various resistance values specified SO that 
no checking will be necessary. This resis- 
tor unit is provided with mounting brack- 
ets which are fastened to the rear of the 
base. A complete material list of the orig- 
inal parts may be obtained without charge 
upon application. 

The circuit is of the tuned r.f, type em- 
ploying a screen -grid power detector with 
two resistance -coupled audio stages. The 
drain on the 3 -volt dry -cell A-battery is 

i Continued to pap llflA) 
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f,4.5 lens * 8 -speed Com pur shutter • action front 




. . « a// these features 

plus ROLL FILM CONVENIENCE 



A MARVEL of precision, compactness, 

iVand beauty ... the new/. 4.5 Six-20 

Kodak will instantly appeal to those 
who know cameras. 

It opens at the touch of a button — the 
fast / 4. 5 Kodak A nastigmai lens and 
the Com pur shutter with its speeds from 
1 to 1/250 second give you mastery of 
light and action. Both conventional and 
eye-level finders make this camera flexi- 
ble to use . . . and with the self timer, 
you can get in the picture yourself. 

Makes 2\,\ x 3U-inch pictures. Completely 
equipped — the Six- ZU with j.A.j Jens — '§37.50. 



Preciiion j derailed view of 
(he lens and shutter, uidudin^ 
the self timcf + the FncusinK lens 
nrnum, die t'ompur ihmteru itli 
its 8 spetds. 



Coiiifcnl^nte , . . the new Sii'20 
easy to use. Two finders ifivt 
ynu .i choice of picture-inking 
poiitionf. J (trt you ux ihu t'jt” 
I tv e! fiodtir in use* 



KODAK §i SS" PAN FILM 

Kodak Super Sen sirive Pan- 
chromatic Film. han extreme 
spued* full color senALth ity - 
It is (he kUll( him lor in- 
door snapshots , - . ihree 
limes as fart bs ordinary 
fdm under artificial lijslir. 
A'sli. your d ruler for Kodak 
"S5 1 " Pan Film, 



ALL THE PRINTS YOU WANT . * < when you de* 
Velop your own— and it's really quite easy to do. Kod>J.k 
Darkroom Outfit contains & 1 I the equip- 

rrifnr and chcmjcdl needed* Entire outfit — lejmplett in 
fiber case— 50-7 5 , 




A DE LUXE MODEL OF THE 

ONi- KODAK EIGHT 

... , most versatile of ait the 
^Eights. 1 ' . , * the model 60 mak^s 
mo m es i n d QO r s Of u u i — * o ri bright 
dd >5 or dull. It has an /, i .9 le ns 
, * P interth instable with a tele- 
photo Iem + Mikes 20 to JO 
scenes on il $2.25 roll of film. 
Price of film includes finishing. 
Complete with carry [ok cas-e — * 
$9 I SO. Telephoto Jen** $3 7.50. 




IF IT ISN'T AN EASTMAN, IT ISN'T A KODAK 



Address. 

ivfl, e-U 
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THE I nasi I V IMliJfi COE1 
rinrmmdi. Ohb 



ALL PRICES INCLUDE DELIVERY, IN- 
STALLATION. ONE YEAR FREE SERVICE 



DO YOU 



WaM ii nt'ur Jhikiiie'^ 
profetfkn of your owb, 
with ilt tha trade you f'aa 
Mtti'nd luT Ttawi liaea-me 
a foot corrtf ijgnkt, nnd 
jn ft ffiw l^kf pram bjgc moome in irrVict not fried irfli 

nnf rhirnpcwiy— easy terms for home training, no fur r Jier eofritaK 
mealed, no goods tn bi.iv* no agency. EatnbLiahed ISG4 A \tdr£n§ 



Stephenson Laboratory, i nacir Buy. Boston . M aaa. 



WITTE ENGINES 




Coppffrte. Ktftnene, Dlmtiflafc or Natural Let 
2 to 30 H-F 

Own an InanruvciE IVIne, Hit fin-oat wwloe 
built. Eaclinfled. Seif-nilini*. Ttmktiii I latter 
lieiirlni?, Modem m a IP 34 a uta mobile* 

CauiLk or Tpmu. Dlmr-i from Fnrtnrv tq Y(ji| r 

Write 

WITTE 



COMPLETE ELECTRIC PLANTS 




onan A c. plants nifnish ifoe «4mp nir- 
rent us clly ^ervsee, Operate* Iteullo. Water 
f?yNiem, liefrifferiktcr. all Houi^holil Appll- 

iima. 

SIZES 300 WATTS UP 

Direct Currant Mpileta as law oa $130. Xo bat- 
tery kinofl to «tHrt the engine Ftsy ta in- 
fltttll. AvjkJUilile rriim stack. Ifir-iil Ear furms, 
cllccl [!■ i. lake hniEKii. mill camineftlAJ (jiirjKWies. 
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FOUR-TUBE PORTABLE BATTERY 

RECEIVER 

(Continued from page 11GA) 

only .43 of an ampere and 15 milliamperes 
on the B-batlery at 135 volts. The three 
45-volt B-batteries t Fig. 3, are of the port- 
able type, Z\k by 4!4 by 5% in. T and the 
dry cells are a new portable 1 * 3 -volt va- 
riety, about half the size of the ordinary 
No. 6 dry ceil. When completely assem- 
bled in the carrying case, the weight is 
about 15 pounds. The inside dimensions of 
the case are as follows: 5?4 in. deep. 7 7 s 
in. wide and 10% in. long. There is an 
added clearance of % in. in the lid which 
fits down snugly on the B-batteries. Holes 
3 Vi by 4Vi in. are cut in one end and the 
top for the metal speaker grills which are 
backed with cloth. A slightly larger case 
may be used. A large blueprint of the dta- 
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Sehismotie Drff£f{ri7i of Portable Reetiuir 



grams is available: those wishing it should 
specify blueprint R-198, Thirty feet of 
flexible cloth^covered antenna wire is per- 
manently connected to the antenna ter- 
minal No, 1 on the coil. This antenna may 
be thrown out and fastened at any con- 
venient point near the set; when not in 
use it is rolled up and tucked in the case. 
In some locations it may be necessary to 
connect a ground lead to the negative post 
of the A- battery. In a boat this lead could 
be dropped in the water; on land the 
ground can be obtained with a short met- 
al rod. Under ordinary conditions this 
ground will not be required. If micro- 
phonic tube noises are encountered, place 
a rubber or metal howl ^preventer cap 
over the top of the detector tube. 
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* THE LAST OF THE EXPLORERS 



THE WORLDS BIGGEST EYE 



event from which it was counted. If we 
read a date on our own calendar it is not 
obvious how many days have passed since 
the birth of Christ. 

The Maya nation had two systems of 
numerical notation which were not great- 
ly different, except simpler, than our Ro- 
man numerals and our Arabic numerals. 
Discovering these facts it is possible to 
read the dates on their monuments and in 
their temples; thus we know’ their age. 
Digging in some ruins. Yucatan scientists 
found fragments of a tobacco pipe, which, 
when fitted together, formed a complete 
and beautiful specimen. Sir Walter Ra- 
leigh is credited wdth the introduction of 
tobacco into the civilized world, but the 
Maya people had used it for centuries 
along with pipes. 

The mystery of the origin of this highly 
civilized race, who built pyramids and 
temples comparable to the greatest in 
Egypt, is one of the most baffling science 
ims ever tried to solve. Sometime between 
1000 B. C. and 200 B. C., their dates show 
that they reached Central America. 

They were certainly an agricultural 
people. Indian corn was their chief food 
even as wheat is today in America. Pot- 
tery making was early in their national 
life along with the polishing and cutting 
of precious stones. The cultural arts grew 
at u time that Europe was a barbarous 
people. When Christ was teaching in Pal- 
estine the stone temples and monuments 
were raised. Already the calendar had 
been developed along with mathematics. 

During the next three centuries the 
Maya people grew in might, building many 
cities, These were artistically constructed 
and laid out, with, plazas, courts, reflecting 
pools, temples, palaces, roads, walks — all 
in a region that is now an almost trackless 
jungle explored only by scientific adven- 
turers and the seekers after chicle. 

Now, two great secrets are being sought 
— where the Maya people came from and 
what caused their downfall. Already this 
latter is partially known. Evidences are 
being found that indicate periods of de- 
pression and suffering. Overgrown cities 
could not be supported by the Maya farm- 
ers — the high cost of living defeated a 
people whose attainments are the marvel 
of archaeology. 



I' Continued from page 

being built. Among other unique devices 
is a solar furnace consisting of mirrors 
and burning glasses with which astrono- 
mers hope to focus the sun's rays and ob- 
tain a heat approximating the 6,000 de- 
grees centigrade temperature of the sun's 
surface. 

The ponderous fork -type mounting from 
which the telescope barrel will swing is 
also being designed. Huge motors and cyl- 
inders of compressed air will move the 
whole base under the control of nn astro- 
nomical clock so that after the instrument 
has been pointed at a star, it will auto- 
matically follow the object as the earth 
turns. A change in temperature of only a 
few degrees would influence the ‘‘figure” 
of the mirror, throwing its focal point out, 
so the huge dome is to be double -walled 
to prevent the entrance of heat during the 
daytime. The mirror will remain covered 
and protected when not in use, and water 
circulating around its mounting will keep 
the mass at the same temperature as the 
outside air when I he shutters of the dome 
are rolled back. The mirror will never be 
used to observe the sun, for the hot rays 
might permanently disfigure iLs surface. 

Contrary to accepted notions, the tele- 
scope will rarely be used for visual ob- 
servations of the stars. Photograpl tic plates 
arc infinitely more sensitive to light than 
the human eye. By means of time expo- 
sures astronomers can obtain pictures of 
stars so faint the eye would never detect 
them. In the future astronomers will make 
their greatest discoveries in the photo- 
graphic dark room. 

Instead of trying to make the telescope 
increase the size of star images, astrono- 
mers hope that it will condense them to 
the tiniest pin-points of light. No telescope 
powerful enough to show the shape of a 
star can be built and the goal of the tele- 
scope builders is to achieve an instrument 
in which even microscopic vibration is 
absent. 

Nearly as important as the mirror itself 
is the site at which the telescope is to be 
erected, A place where the stars twinkle 
less is sought. Twinkling is caused by un- 
equal densities in the air, giving a fuzzy 
appearance to star photographs. The choice 
now has narrowed down to one of four 
mountain tops. 
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with every set ! 



The neiv Gem Micromaric has just taught 
seven million more men to shave correctly. 

This “Little Barber in a Box" won’t let you 
use the choppy, scuffing stroke responsible for 
so many irritated skins and twisty beards. 

' W 

fCierti's design compels you to hold the razor 
properly , The “slantop", side-beveled frame 
brings the blade in contact with your stubble at 
rapt level and never skips a hair in a wrinkle, 
a dimple, or a nostril contour. 

'Dual Alignment (Gem's 
exclusive, patented fea- 
ture) locks the blade 
at -five points and sets it so 
that you cats' t rasp or nip 
your face. Dual Align- 
ment permits the use of 

GEM Razor'and Blades 1 



either single- or double-edged blades and Gem 
makes both to fit the same holder. 

Made of 50% thicker surgical steel, stropped 
4840 times, Gem Blades are sharper, safer , and 
outwear all substitutes. 

Gem Razors have no take-down parts. Gem 
Blades have no counterparts. 

Complete sets everywhere for Si. 

Or a trial outfit, with the regular Si Gem 
Micro made Razor and two blades, For your 

quarter and our coupon. 



l*i, JT-. *- , * iirur^ 

1 » * * * 

Gem Safety Razor Cfrfp,. 

Dtp f. PM 22 . Brooklyn. N.Y* 

Ertf.foscd find £Sc fm comply 
frintGtm ui with -n tfttffir- find s doubt** i 
Eilttt titadf. cjftcf Jf flffli pold-jtimrd ts'i'm * 

WifFtJwtnttc Jiaittr twic fiaiurtd fi* rfQUlaT 1 
It . 00 tiiflJUx. 
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ribbed tire that was brought out to comV 
bat noise removes little from car safety .. 
and in some respects may add a little. ^ 

It is only the side skid that need cause 
the paved -road driver worry, and, accord- 
ing to careful research, the ribbed tin 
actually has better non-skid properties o 
wet pavements than any other type, 
such action. When a ribbed tire sll 
sidewise over a wet pavement, the ftrsl 
rib wipes the pavement dry so that thosi 
following it can get a grip. This action, oJ 
course, takes place with bullon-trei 
tires that have grooves running aroui 
the tire circumference, but it is neutral; 
ized to some extent, engineers believe 
because the numerous spaces betwei 
buttons hold enough water to lubrica 1 
the pavement as rapidly as it is wiped 
by the rubber. 

As for icy pavements, studies of skidT 
ding action have shown that it makes'gjfij^ 
difference what kind of tread a lire hfkC’’'** 
or whether it has any tread pattern at aVp 
The important thing is the amount of ruf*2s 
her in contact with the ice. Frequently 
motorist can drive more safely over ice, o: 
free himself from a slippery spot, by lei 
ting some air out of his tires. Tread d< 
sign seems to have no effect on skiddi! 
caused by car tracks. It is mainly when 
driving in snow or over dirt roads that'"'* 
rough -tread tires have the opportunity of *s, 
demonstrating their abilities best. 

The 1934 touring season finds the Infla 
tion-pressure question still not definite! 
settled, but vdth the tendency still in 1 
direction of low-pressure tires. A grea 
number of cars in the popular class are 
being sold with low-pressure equipment, 
that is, with tires sixteen inches in diam 
cter. However, some leading lines still 
have seventeen- inch tires or larger, in t 
□on class. 



TIRES THAT MERELY WHISPER 

fGontinue d frniq |ia£c 893) 

going through the same thing, and you 
may marvel that it stays together at all. 

That is why the 1934 tires contain im- 
provements not visible to the eye, such as 
better adhesives to hold the cords together. 

Mechanical perfection of automobiles 
has made noise as objectionable a product 
of high-speed tire action as heat. Ham- 
mering of the tread on the road sets up 
vibrations that are audible. Broken tread 
designs, that is, patterns involving but- 
tons, were found to be the biggest cause 
of trouble. Each time a button strikes the 
road surface, a vibration is set up. If the 
buttons are evenly spaced, each vibration 
boosts the one produced by the preceding 
button, so that the total noise may be 
great. Staggering buttons and making 
them of assorted sizes gives some relief, 
but not complete freedom from noise. 

Another action that produces tire noise 
is the rush of air around the wheel and 
tire. When the tread is irregular, the air 
is churned and broken up, a process that 
sets up audible vibrations. 

And so the ribbed tire, with its smooth- 
er surface presented to the air, and its 
lack of buttons to rattlo against the pave- 
ment, came back to life. Whether it will 
be adopted generally in preference to the 
rough-tread tire is something that time 
will tell. From the standpoint of noise, it 
certainly is an improvement on new cars, 
but as a car ages, mechanical noises grad- 
ually grow to proportions where the driv- 
er is not conscious of noise from any kind 
of tire tread. \ 

“How about non-skid properties? " you 
ask. 

This is a natural question, and one tha 
automobile and tire engineers do not re 
gard as wholly settled for the simple rea- 

son tl^t they’ know very little about any LIquID AIDS P „ 0 TO COPYING ^ 
kmcl or skidding. In spite of spending ^ v 

thousands of dollars for all kinds of rc-^- Copies of photographs, drawings, lettei 
search, the actions that take place wheA; •- and the like may be obtained easily with-< 
a tire rolls or skids over a pavement still ^ out a camera by means of a liquid whief 
are almost entirely a mystery. Tread ac^lS makes translucent the paper on which they 
tion can be studied perfectly in the lab- are printed. A photographic print swabbei 
oratory, but only with great difficulty^ .with the solution becomes translucent, 1 
under actual operating conditions. Conse- permitting the light to pass through and 
quently, anything said about skidding majcv^facilitating the production of a paper cop: 
have to be revised in the light of discov- r* This copy would lie a ' negative, 1 fron^^ 
eries that most certainly will be made in which one or many positive copies may 
the future. On the whole, the smooth. '• he made. The liquid acts instantly. 
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IT WAS DUE TO A BLOW-OUT, OFFICER 
I COULDN'T STOP 1 ( COULDN'T STEER ! 




Get the Life-Saving Protection of the Amazing Golden 
Ply Invention . . . Get Months of Extra Mileage, too 

ters don’t form. The great, unseen 
cause of blow-outs is prevented 
before ic even begins. 



TF motorists could only see a blow- 
JL out in the making — thousands 
of terrible accidents would be pre- 
vented every year. But that's the 
mysterious thing about a blow-om. 
It works in the dark * , * intida 
ihe tire* where you un’t see it* 



other standard tires. 



With today's high speeds and 
smaller wheels the danger from 
blow-outs is greater than ever* 

Terrific heat is generated iuude 

the tire. Rubber and fabric separate* FREE 

A blister forms — -and grows ® ® ™ * 

— until BANG! A blowout. 

To protect motorists from blow- 
outs every new Goud rich Silver- 
town has the amazing Life-Saver 
Golden Ply which resists Rub- 
ber and fabric don’t separate, Blis- 



Make sure you get the New 
Goodrich Silvcrtown. Remember 
it's the only tire that has the Life- 
Saver Golden Ply invention u H * 
—and it costs no more than NSj; 



ID 



Hftadsome tiabltm with 
ft-J Ct>Mjl fcflcLtUf 

protect ynu 
if your rai] Fsphr goes out* Go 
to your Guudridi DeiJtf b join 
Silvcnown Safety League, and 
receive one FUtf*, Or send iDf 
fro cover packing and mailing) 
to Dept 3^, The D, F, Good- 
rich Rubber Co., Akron, O. 






Goodrich 

Copyright* The 0. F* Goodrich Rubber Co. 



Silver town. 

WITH LIFE-SAVER €OIDE\' FLY 



When writing fo advcrfUtt'i plctise mrnJron Papular Mechanics 















COWBOYS OF THE DEEP 



CENTURY OF PROGRESS 



(Cpatmwd from page S4U 

ample, the story of William Foley, mate 
of the "Dalzellita," who while steering with 
the Lamport and Holt liner, “Bruyere,' 7 in 
tow, saw a woman jump ofT a ferryboat. 

‘‘Performing one of the most intricate 
steering maneuvers on record, lie man- 
aged to bring his tug alongside of the 
woman without losing his tow. Diving into 
the water from the wheelhouse he brought 
the woman aboard and then, seeing that 
she needed help immediately, he cut his 
tow adrift, raced to pier 71, where he put 
the woman ashore to await an ambulance 
and then darted back into midstream to 
pick up his tow, 

“Then there is the story of the tug “Diil- 
zellea” which, piloted by Capt. Howell, was 
towing the U.S.S. "Wyoming” to sea when 
the freighter "City of El wood” rammed the 
tug “Howard” near by. Casting loose from 
the "Wyoming,” the "Dalzellea” sped to 
the “Howard, 11 which was in a sinking 
condition, her captain lying helpless on 
the bridge with a crushed ankle. Taking 
charge, Capt. Howell rescued all hands.” 

The offices of the tugboat companies are 
never closed and among the tugboat fleets 
there are always and or mare of each 
company’s lugs standing in readiness at 
their piers in the watches of the night. 
There is no telling when a wireless mes- 
sage from a stranded ship, a tanker on fire, 
or a telephoned report of a derelict barge, 
or an emergency call from the newsreel 
crew will galvanize one or more of the 
cowboys of the deep into instant action. 

Science has developed powerful tugs 
with derricks, pontoons and other modern 
devices for rescui ng ships from the clutches 
of the sea. One of the most famous tugs 
is the "Peacock/' Beginning its career as a 
mine sweeper, it was taken over by the 
Merritt Chapman Scott company and 
equipped with scientific devices for aiding 
in rescue work. The “Peacock” has never 
lost a ship which she started out to save. 
In four years she saved thirty-five ships, 
400 lives and salvaged property and ship- 
ping amounting to over $15, 000,000. Mak- 
ing the longest salvage trip in the annals 
of tugboating, a distance of over 15,000 
miles, she steamed from her home port of 
Los Angeles two years ago to bring back 
the S.S. "Steelmaker,” which was disabled 
in (lie South Seas. 



{Cnnlmucd from Real* Section) 

away, Shakespeare’s sweetheart* the 
church where Gray wrote his “Elegy in a 
Country Churchyard 7 ' and the gateway of 
the Tower of London are other reproduc- 
tions. 

America is represented in this galaxy 
of nations by a Colonial village with re- 
productions of Washingtons birthplace, 
Franklin s print shop, Paul Revere s house, 
Pilgrim cottages and a village smithy. Old 
North church dominates one vista of this 
community and Mount Vernon the other. 

The Chinese village portrays a gay and 
colorful section of the streets of Shanghai. 
Pagoda towers eight stories high and 
painted in brilliant hues mark the entrance 
to a colony of typical Chinese buddings of 
brilliant mandarin red. jade green, Chinese 
yellow, blue and gold. Chinese shops, 
theaters and restaurants contain native 
merchants and craftsmen and the narrow 
streets are illuminated by thousands of 
Chinese lanterns. 

Nestling in the deep green moss, ferns 
and shrubbery of its native heath and 
flanked by a setting of blue -flowered flax, 
peat bogs, thatched cottages and ancient 
gray castles, the Irish village typifies the 
life and activities of all the counties of Ire- 
land. There is a reproduction of Tara’s hall, 
famed in literature as the meeting place of 
Irish kings, clergy, princesses and bards, 
A Creole village, a Mexican colony and a 
section of old Vienna also nestle in the in- 
ternational section. 

The largest new structure erected for 
the 1934 fair is the Ford exposition build- 
ing, 900 feet long, 110 feet high and situ- 
ated in an eleven acre tract. The main 
section of the structure is cylindrical with 
a sawtooth wall on the outside and three 
similar sawtooth walls set back at inter- 
vals as the structure rises. This gives the 
impression of a set of four gears and the 
idea of motion is supplied to the gears by 
lights, thus presenting a gigantic optical 
illusion. 

The structure is to house a drama of 
transportation, depicting the development 
or passenger vehicles from the early char- 
iots of flic Egyptian kings to the automo- 
bile of today with a moving spectacle of 
all the industries which contribute to the 
automobile today, including the parts 
played by farms, mines and factories- 



POPULAR MECHANICS ADVERTISING SECTION 



125 A 




Listen. ^y 0tl 
fire me for t> 



Keep Clean Shaven if 

you want to hold your j ob ! 

TARNS NOTED EMPLOYMENT EXPERT 



11 You onu't fire nifl f^r thnl— not fur 
a little stubble on h iy face!” * . . But 
i -OH he is fired far that. Neglect of per- 
sonal appearance has cant him lain 
job. Do you tli ink this situation is 
nverdrawn? We ll leave it to Win. L. 
gk % Fletcher nf 1 tost on t one of America's 

greatest employment specialists* 

wm. L. fletcii eh Mr. Fletcher has wmctsl 1500 fm- 
ployers— placed thousands of men in new positions. 
He knows, how men get jobs— why men lose jubs. Says 
Mr. Fletcher! **1 know of many cases v« liere failure to 
shave often and well lias led L« a man s dismissal Most 



employers judge by appearance and will not tolerate 
stubble. In my experience* u fresh, clean shave U vital*” 

* + + 

Today p thanks to the Gillette “Blue Bladen'' no man 
need neglect shaving. This hlade is especially made to 
shave lender skin without irritation. No razor can be 
entirely satisfactory unices adjustable for the re- 
fpiireincuiH of your feed ref* The Gillette Razor with 
it h flexible blade provides this essential feature. Auto- 
matic huiiing and stropping produce edges whose sharp- 
ness will amaze you. With this blade you can shave 
every day and twice & day when necessary in perfect 
comfort. Prove this. Get Gillette “Blue Blades" today* 



i/Mr /rOfltf aild 041 drr ftrrr iiighi v trrpt jnL nnr/ ^ OF ciriif fo (Tjf-ro-r0a.it /rcri fr-rtp: F_ S .T.,, or 4 1 : 1 .3 C. ^. f. 




Illette 

lue Blades 



5 FOR 2&-W FOR 49 * 



Gold-Plated Gillette Razcir 


and 5 Gillette “Blue El lades” 49c 


* Jtoa-Hij- ffufld -plntftf with 
! fir ifr -miyltf "‘tuiflky 11 handle. 
I'lUnri* lm hnndpflmii rud and 
hluc k mvew]thl$(il3]rtt4 M Hluif 
ilLbdCH/ 1 If YLii&T iSf-Jsli-r ejinnrfr 
supply yvv. Bantl ri-Li pi iu jirid 4:? 
eon id ta — 

THE GILLETTE 
SAFETY RAZOR CO, 
Boston. Miss. 


Name 


dffrfrtf.vit^ aMtxt L „ tJt 


Cii iy 


Slate ^sf 
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DftAW TUBE 
PAMtLY 
tXtEMDtD 



PILLAR 

OH ASM 



MIRROP 

HOO$ 



SOUP BASi 




NEW 

GEM 



aoov tube 



OHJECli^f 



SPAING CUP 
“tTAGE 



STAGE 

1EL1VATOB 

wine “ID 

MIRROR ARM. 




WOULD YOU 

MAKE THIS MISTAKE 

WHEN BUYING A MICROSCOPE? WKfc 

Mnr niftk* itifl uLifliQ ki’ of abooiinff a 11.50 BOOK FREE 

tubnoKODn bMauAn III iLitjli twiwiir iiIoha Bus BdBiraHBSL iP-tfSTRATO 

Uw#k powk* id tund™ iriLliMUL hi ah rr»lulio«, „ , . 

k^HCclutloti id il«* m'mu-jI Ion of fins ri'uiita iu * ipe^UOflEl- l lfcr ' BlUlirft A 
Ijirulj Qi-Hi huA liiicli rawshu™, nhuven you rnnrr lliriO 

iiirikL With |wtar li'f-'Liil Lun. Uhl- *L h*» uJi it* oLtuaf lt«l 

Aiirhnr^ia nay Mr rmeMfJf Ifi Ml iruat-nut tFdnwoiMz unO tjninn 

I . h ■■i-.LriL' 1 . VJIPSutilij 1 1 1 jiltillF I I' iki Mill, conciM adi'iHttffo JB'™. a L tma 

| L: | jinl uirijr mu vtujft. ttomoUTItRiilju hfcNS *W- Ainl yuu Hot FH* b 
LinidiiB ^I.KW wtifil t^>nk h:il huw lO tiDfMtfc* hltnflljFp toaimt 
MfcUSLifiift 75 lO IT3 diameter*. Minrunr-o^i- rrlld alid* 1 , 

butJk uSirfr, tpouk^alt Ter Sil.Ml fpnm yiPLir d-'ri-T. D*-triptlvo Mdvr 
big tlmwiti if coni C*l# Lo detail * nmd phol(MTIicfD|4r*Pni‘ 

^Uto?ttW(M lliiila.* 1 --t-pSMC* biJ«Uvt h m <04441 or ■Ulinpal'. 

8AUSCH * LOMB OPTICAL COMPANY 

761 ST, PAUL ST., ROCHESTER, N. ¥. 



BAUSCH 6 LOMB 



^4 AOCNow buy* a genuine 
»XtP MEAD Bicycle 

tlAKGEftS ooat m few dollnra imm- A? i:-* Mv until 

ynu grt citr aatuniBhidir priest jtsiJ tern** 

30 Days 1 Trial jr-ovaI. 11 If nS 

minjilii'tJ after Irinl rehirn tbe bfejtlfi alvur Mpc-ntc. 

Tires & 



■nrfii'h-ffnt at hfclf UHTmL prices. 

pnf'i Lerraa.. 



I'JM H 



Mead 



CYCIBCOMMNY™;" 

3>XPT- E l 14 CHICAGO f m* catalog 





Thar Am WE 



r r sli'in, fwaip .VI ulJ 

fdnnS Jfllf flccsiriMflTR i 

Wiwhf+i, Pisn-i**, Cl rl iirJuta, 
4 J r- r, i- r l i ■ - 1 * , ftpriyrrA. i. n ~ 

C.-i i 



hr* Kil l DiRliy I ' ' 

tit n| i ,it rct iiii^ i t Arm 

l„ ■ •' i I'li -ill i fii-ic t :■ iw - 




V rtihnn*A, 

T 

" , “ " “ * ■ * * • M.T ■■ “ ■ ■ 1 . ' * V I j 

i» i- i . \> I i-..i d- ru m Ml pjirlri' E- m 

T r ' r> 1 1 ai 111 ■ l Cj I H -I ■ 1'“ Fori HliKP^d B.ri6r 



If- !■' 



^ 1 bliH Fu*l 

in it*v* , ‘ 4 f-IhI *ii«r MmirT- h pp- 4 iKiirl^il Writ-i tmtiiy |w iLIjuS* 

as^ociateci wrews. q^RPonATion Sod MhiIip, wmehldo 

KHjinn T 1 uildiir* FiniT IPffl . 



IOWA 



TAKE YOUR OWN MOVIES 

Tills camera takes professional 
quality pictures. 




An mj-WfetJoi 
p-iid EiH^I-tiP-i'd 
■nii r ' ,, 1‘ - i’sjui-ji im si 
hJ6ik Irne L" 

■ EAr.itard IS thhi 
KHTirl. -* , 1 5 1 t.Ii t J I 1 1 



VlLii lr ti!" 4IITi|llr 

Js’i.' Imrjl'laiir EY- 
wilh F-f'. ,V-T' — 
■ .ill r-n-1 Pidi i f 

fUlTJ 'l-lii .LlUibLc 



Bargains 



Only $7.00 Postpaid 





p ROJECTOR to (tiow the movin you 
take. Enteftoio iht» wlioit fimlly, op- 
c/4tu from any lift lit Aoekwi. OiVtr 
* fJ.Sffl POST f* A 10 - 

SPECIAL OFFER — Both For 513.75 

W« (jn-iw fc n‘nftitij"-nf IUr ^if -fLlsu Kiibirrlq \ot *ny pfii- 
l-l . M- W ril m fiO W lurT tiLf,. t lL L\ I- 4 ‘4 «aI -' •§ 'I* 

PARAMOUNT MFCS. CO. 






D«pt. 0-70 



Boston. Mast. 






2 rz 

TWO-WAY RADIO FOR TRAINS 

USES ON REGULAR RUN/ Yy 

{*■ rfj L A 

Two-way radio equipment, operating on 

a five-meter wave length, is being used on 
one of the regularly operated freight trains 
of the New Haven railroad. Radiophone 



RADIO 

aerials 




AtnVl 0<* iotojTrofitfO Are Use d for TuwTI/ay Radio 
CpmmLrnicatron frittififin FrarnnlM 

service is available for the engineer and 
the brake man to communicate at all times 
between the engine and the caboose. The 
system consists of an ultra high-frequency 
transmitter and receiver with microphone 
and loud speaker located in the engine cab 
and duplicate equipment in the caboose, 
Separate antennas are used for transmit- 
ting and receiving, two being located at 
the front of the locomotive and two others 
serving equipment at the rear of the train. 
A six-volt storage battery, capable of thir- 
ty hours of operation without recharging, 
is the power supply of the equipment, 
which was installed by engineers of the 
Westinghouse company, 

Ctt is estimated that if a road is short- 
ened by one mile, and if it is used by 500 
cars a day, the saving to these motorists 
is«512.500 a year, j 

f.4 ,< C~cCc^_ 
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72 

3 l mi* 



LATHES FROM 9* TO IB* SWING 



16* % W Quick Chsiniic Gea r Underneath Tlei l Motor 

ISrivun l.siTlie- Wt f fiiOO ib^., , T . , , T . r . , J75J 

Turnui, jllS down, 540-00 a rtlfilirH. 

South Bend 1 Indemcath Bnt Mobr Driven Luthr is a 
compactn prif^oiitinMil linit with l he mo lot drive cumi 
encLo«c-cf Wlthm llie i, a L.' i ns - 1 Irg Tins lallir l* rpjLct eltiri«-ril, 
camneni, ulc fcnd wMcrfuL Lisd. by Ujs. Govt, und by nil 
leading industries. Built ics Quick and Standard Ghaihge Gear 
lyp h> 9” tu ! fi' T awing* bed lengths 5' to 16', 



New |914 Catalog 1 , abown aVmvr, llluHlfates, describes and 
piLces the entire line «f South. Bend tio-c k ■£ je® red ■ Screw Cut-* 
ling Premia ten Lathes — 9 * to t0 f awtng^and attachments for 
nuinuf sc tu ring jilantj', machine shep*. repair shops- mi In n-erviee 
ibopii home shops, etc, Sent fits, postpaid, on request. 




Wdght 
Crated 
1IJ4Q lb* 



OTHER VALUABLE BOOKS 
Manufacturing & Industry 

Machinists' Handbook No- 44 > |s a 
l2-|MffE bookie I with ever 100 illus- 
trations showing tbcJatm iknp meth- 
odi in the manufacturing plant and 
general machine shop. Abo crrmuimn 
many Useful table?, and other infor- 
RhbhuEK. Sent free, postpaid. 

Automotive Work 

Motor Mechanics' Handbook No. 
33 has 32-fHgea, 100 ill u»t rations. 
Show* the latest approved methods of 
servicing the mtenfenksk Unit" d the 
motor ear. truck and bus. Sent free, 
postpaid, cm icqucit 

Educational Work 
Vocational Bulletin Nfl. 53 i> a 48- 
page illustrated bookie i showing shops 
in Modem Schools. Contain* shop 
layouts, CQurva, equtpmena, etc. 
Sent fre-E, postpaid. 




Vy^iiluridl 
Hulli iiri 55 



t hv ^lui'hniiiPis 
Hamdbiiffsl Su-JJ 



Moror ^Ki'fuiiu-h 
llaiiil I bji hk Si U..1 ’ 



14* s 6' Standard Ghanfte Gkit Lathe . .1410 

(CoimteTNliuft Drive) Termii N $l(in on down. 429. Gfl munth. 



PRICES OF OTHER POPULAR SIZES 



W«( S }, i 

Sijpe Crated 

9*x3 “Workshop^ Lttha . . . * * 3 I 5 Iba. 

9 ^i 3 '"ToolmiW Lathe.**,., 340 i bs- 

9*»3' Junior Lathe. A 1b lbs. 

9"*! 1 ' Standard Change Gear, , lbs. 

I r*4 # StMldwil Change Gear. , 95d lb*. 

I3 f s5' Standard Change Gear, . 1490 Rbs. 
iGVS' Standard Charge Gear - + 2425 lbs. 
Ifi^xfl- Standard Change Gear , 3250 I he. 



Counter^ 
sbdt 
Drive 
$ 75.00 

140.00 

170.00 
23S-00 

300.00 

352.00 
52)0-00 

635.00 



Motor 

Drive 

i 90.00 
L58-00 
100.00 
333-00 
43900 
525- DO 
732,00 
@05.00 







ViiNhH WB 



SOUTH BEND LATHE WORKS 

63* East Mud i Him „ Simtli R<»nd, Indiana 
EstablUhea 1900 Over 50,000 User* 



— — — ^ - L'ff Cauprin at Wrlt& *-« *- — - « «- 

SOUTH BEND LATHE WORKS 
fi5& 1L Madbnn St., South Bend. Ifld- 

Flfiit send m ie free, postpaid, cap y of the following honks 

which 1 have checked? 

□ 1934 Catalog No, 94 

D Machinists Handbook No- 44 
D Motor Mechanics Handbook No, 33 

□ ViKrtipntl Bulletin No. 55 

Sis of Lathe interested in,Mi....i 

Class of Work. h . *, .4 P c , P **,,,****+ r v 



N a eh e t j 



“ ■ » 4 4 ■ 4 ■ 4 ¥ t ¥ s 4 r i ■ ■ ■ ■ ■ ■ ■ + p 



St.W f ... t . ■ ■ j a b ■ 

City 



4 W §■ ■ m B f ■ M ^ « E I t a iiv II t ■ i i ^ r 4 # 

* . i State 



When fo advertisers please meuffon Popular Alethanics 
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J Sirae (JujlilT SkIbj ■ ■***■ Cinp^t * , 

As In EuSchsfig Barques ilnm. 1?gli Aid fllncHti 

ir»WT fOi rtHT ‘111 THs'illiell Ml*!! E^rtJ limpf? 

1 . 1 . Lq |, irL-rn-i-T.nl bluBr Li >J i V G-u-d prufila rjruiJi: 3 -rn.LP jap^n C Pi 
(fccqWftfc. H? fr 4rrl:it. rvJ-’-r* Purple, Gi-phr,, Hrd r-r Whbip— 
\ UT||1 iUxnk flpir.il- h i-li mnf rHJL Iftfi iOb E-IHLI. nwjp, iU-.ilrii.Lfii 

r i krai. lfnn-r l**c-k (SuiriflErHS, 

■- .... M Ah, £ m K’.'Jid uhMF-fc ah '.[-tp* 7 Ofdrf 11 .0ft n [ 

Ji l ™—— fttofrEV | JVmLja 4 hnJ liidurk.cir*. fcwDt C.O D 



rOLD£C> 



PCWl 



This TPram?rin£ 4?- 

vico* fnr cvtet InikLiJi r. iifl- 
PLBfii’r nntl bumf ar.ilL-inzm, i-H 
mir enI ill-' duvurnA ir-.Jt.iiri it 
IiMjLi BYCf iHYEUltfl. A uiiiqufi, 
rvrr-ljgndsr Lei^I run Mini 
Eiad Lib'ily fsidur^-i'd Tj-JF ftrelll- 
tae-Li,, t n o t l i l ■ t ■ r^- r ts*bl Mh-t iiink- 
m t bonus crafraraiuu, rmii- 
uui'TS, ^Khinllts, i»ani|uJ 
Iniitinr ffckunjln, jiei .1 iiuuiy 
ohbi’r*. A papitiTfi nftw.H i t y 
lor eerunita e^auIih, cnrnHf 39 .il / 
in ini finale dfifa is limit II ^ i ■ 1 

1 M.Ltt> Li nir. Mg km i>i (ir'Ttvii&O 

■.SjJiieul! j-oba surpriflingl-y *'**y 
to tijLmJI*», One twl dew* |hu 
worli nl 12 U 

M*ll co m pan b^lQW H anefij 
imciQijnip OTilv 50 c fftr 
njirnplc, prepaid.. (.HtguEar 
price J 1 JM). 



DISTRIBUTORS WANTED 
—MAKE PIG MONEY* Th- 

payi bill 1 'rnhla. 

$i!l« ok Don't diliy, 

Sfnil Coupon lit Oiioe S 



_JtL_ -*T 



M r - . 1 A U I tl llFUJH 



■m -|-rd3 



.Kjj r - r .' i f-jn i'll in jf Ifc i’ll. rpi'Jr JEM! 1*Hf I t 

ft. WrukJ: S mrwp- 1 . Fit* tk# i 

li 1 rinfc #p«n ■!rA*P-fif*rf„ .ViClflT H 
wi-i.-A I'n^r JP*-rf prg^U-9T«W! arrur.ilnJ*. i':' n n! :■!■ i-y. 
. ,fl.-|.-r.f, #T.^n^iii. r .| A Kirfid idfii. 



ItrTClMlSOtt >IA\I1 ACTI RIAG CO* - 

itrf'M? Milt End Ave-. b iSiuhirilLe, Tcnn. 

I rn.rliwl' frV for whiffl print vttr- r*t nurr-. nnn 12-fo-L TmI fbgMI 
laiiiEili J tiileV^l ftilvi-r nin .k.J CEicok which. 



N 



am»i , 



AdctrCAi 

■Cstv 

U 3 UJ « . . I ■ a J I 9 . II K I K B I X I' 



. Si n t ry . . 



Make Garden Pottery Without Mold's 

Etpchflflco imlit-rtslKL if?- Xu'*', tfuum □ [ 
nkrichliiL' iiukki^ hiOfP 1 1 1 iv n 2,1'iQO lUJTifruEit 
fll'Hl l! LLH of COIirretR bird I3 :l1IlH. VJL%I 7 .H 4 }M rn. 
etP. wllfioLtt inolcLg- qt ffifitly fool^. All 
pOJom r I ' “ l™ riEily s:iEid iltj lL r , < , niL i iit r Is lu 
Ihroiit-s rljilly v'xih Twu days cut- 

litii tn*yi for li. J utid ik-tui^ niu. 

NATIONAL POTTERIES COMPANY 

flooml, 1 1 15 Ka#lhornt Mittne^&Eis, Mirni. 



CalchUft 



Mink, with mu 
fuldbg WIRE TRAPS. 

BOX oT Fish Fait nml % Tr»ji 4 ft- 
IfiDI, li la. d*>r. tnf All g|[<i 9 «Mi Ptreal PbiI. 

OFFER | i Lrg Lin fT*c>aJi-iC" l#*iLTfOW 5UPPLV CU M 



T li A F- 



Vr n tc lor 
t-l + BTi 



Ai 



■'ill 



n,i.tcir 



PAYS AGENTS $ 30 -a DAY 

Kjir-Nu ln ei te w, i^ire^ln ilkoowi?"* 
trunfpvrfnt. h] 9 aEC^Iikfi Jhiidi with wlLirh. 
nn yHirii' ran f^fitii.^L iiriy ccJur imiuliiuliLk 
-cjuiily, m tifci- ts 1 .V il| ii i i->:m 3 orni!‘Lill 1 > i wi E bckij r. 
|mpUbW 1 lD* k wajn:m, ndbLitti np paiadnfr 
j ii At miEpt it an with * clolh! iEnrne- 
chprolarill ifiT], pludihtEM 
, Initn-itl?, HH d hy 
lilfciali Lfl ri j ILV ■■ I iH I J'cl Ikihll 
||L- Ln.i* r*-, lift dtr-w |Lnd Iwvnur^ Ilf li* 
i T i m«-l furl >tv hi-: ir Ii KAltJlU ^h-Lrfc- La 111 

njr |P i,-. i — “i I: I. j lilt plrnffn-t HI I d LIjib? i 

li^hN fnirei Iilm^-t “wr. Ia 1 ' ■ ^ to iiMiBUii. 
G['MlASrTI K.n 1 :.j.itl In tarn r- i-llii-l If 

n IlhiiliLm ,-t'b wlii li t-'i W !■■.■ JTi W. 

FREE SAMPLE 

ft n r»rrni mi r -i i>- ir-t.i-.il I MBU^ru ws-nl- W lluww* mud? 

cia lin dPEiiDn-tr-i-irin- inrtd* 

lin.m IlLi Hflrt iWLi -nn-kMr ^'Ui KAH.-NL' tin Sn- 
di^iiliidk. flirt l^mi^TT^ mile- 

n«hd rJir dMl'Pi, -H.P S.i uippnprwe rwr^ 

WrlTe fiir KtSEX P nn:l:dfi '* T*"*- ^rrivn-r nfT«- „ 

KAR-NU CO* I Dtpl. X-3&r Ooklcy Station, Cincm^ati, Ohio 



Not A Wax. 
Polish or Paint- 

Lash 8 to 12 Months 

GUARANTEED 



BUILD 

YOUR 



(EKIEIE 

CATALOG 

Send for ALL! K D F £ 

Big New 1934 Cata- 
log * - * featuring kit t 
and part* to build 
the new type Long 
and. Short Weivc 
R adioRe ret veri. Free 
diagroma and parts 
liit*. Write today for 
thia vyluahic Book, 

It* FREE l 






AMAZING AUTO COMPASS 



Don't Iokg time and money by taking the 

wrung and trill in; many miles out of 
j-nur way. Tula MW ADtflANK TYPfc; 
COM PASS e&TWtKn tly t^LI» yniur dtrectinn 

oftniveL. Sliekfi^iwIndalLlotd, Biuw 1 V F 
dUttupter. ONLY *i.». POt^ITklD.. 
A T I F> VA CT I O X O U A R A XTEED ur 
nwr tirtrticy refunded If returndd wUliin 
u day* r 

AGENTS WANTCOl 



HULL MFC. CO., fell ^-D5, WARREN. OHIO 



U 



LATHE 



METAL- 
WORKING 

Sow designs and rruiR-i pfnduetleo 

ini r 1 1 > i- l.i ujfrke thia aiuashtis l>nr- 
(Jlliii pot^lble. Cnuiplctf i?aeta] 
w-nrklmr LmlifP V- Et tl cnmptmnd 
Flidi-n LilJliV iv-i-rt lliree-lair eft Licking duVlde, 
fr - -.1,111^, 24 ’ overall Lungin, 2 CI lbs-, fcletid. 
eard tor catalnif and IQhUl? trial oner, or aav* 

1 Hit Umi ■ ■:> I J 1 hi . | 1 . ■ L[ r— • C. O. D. Wllcd-tlJriLi”t|: 

i ll ^ ■ -i l»>d* i l ■ j . [v-r fr, Aitni , -hi:ieriri for 

r I 111. i , p|1 .rvLIuf , r ■ hs. ■ it r-r -.| , nU., in u-L|fc^fc.|« m! fam (.ra. *-■. 

Am^rinjHP Ma^hmc £ Tog I Co. UtpL P EQ'6 Broadway Htw York 



■ 

ARKOORAF 



PNUTECT YOU R T OOLS FROM THEFT 

S^idin ilia f-ketreritr tbj 1 namf r ^1 naif n- -nn- Elh - 
luiE'iae-ril «nd -HTitit l-iivl* nn 1 m 1 truni-m l"i, tt «ni 
rMul.il, ■ in:« wnllnk-^n \. ap#r ipltJi_p*n ■ r p”neiL 

Cornell 
InurHllEU 
l-l d iy. A | ri htE ■ f- N*i f*'!l . 

AUlijQR-'F PM CD. , 3tlt j €. Slirk^l,. flurlM. Ort T 



* nr nil nk- -ti f-Ape-r witti gi-rn < r pineil. 

it* O li if It ^ 3-.ST* ^ — PfK-umd 

iff H I i ■ ! i pV b. i nn.li: lf«9. iNrH* 



I Liirrrrl i i ii hint- :ll 



Eiurryl 
In Hfir, ■ but 



Pji-b jin. -i - 

rin’r l*» 

CiFfldhhBlrrdl Am 

li l‘i r.7*-M I-ItF £■ t jam -n. 

CT^ll-l. tBjdf-EU . tll991lk9| 
rlr Hi-H-a, d 
nilrsrm.tr-p, h.-i-'t. jitittit 
IielIiIf: i -.ir.p Ir^ll -1 1 ■ V a 3i 

jn ii-h I inn . limr ijiift rr ndfla, 1 1 n G II . P. Cnrita Si 
frrt feiinir 1 1- n-h Writn to* rfiEE CATAfpOC iwJ 
ifl v i \Y i rr ial a ff] rc al- j e pf.cia l qife r 

hn Atlf AlhJrE-JH- r.4 LlrinC £ifllre. 

SHAW M F # , C O T + D«pL 4 50 * 

d9l*sb«4Tff. H9nB99 Q&umMii** Ohta 



GROW MUSHROOMS 



We show ynu how; 
use cuMnr. idle 
pp*ce- plant aW piflc 

enna^ overnight crops. &ifi% proEt? our service free. Acttiuick, 

INTERSTATE MUSHROOM INDUSTRIES, 

M 8-7357 CotUg* tirotc Av«. CWtSgO. IU. 



Setnd far 

| 4 h Y -if* 1 * 

Br*rWb 

c«Ljy iliree- 

| ' aH * iiM § | fc ■ B ,. 

fSi-'Jid olrrnk ah 5*[nr.-FT OLdrr 11.0ft n hlrli tn^lodti 
I l l'|F ■«;■: nn-J liidUF«-DEii L Swat C.O Dp, i( rjpniirf.j . 
■ Ik rlLfi. 



Ptfi Tmnli Strl ng Co., QipL Q4 f Har mun f N*Y, 



HVhte. ^writing to advertisers pteaso men Hon Popular Mechanics 







M'B TODAY, , - . the demand for 

J ff'R- men with sound,, practical *ji 

knowledge and the ability 
to present ideas clearly* ^ 
f&rctfrtUy * , . is greater than ever before! , S 

Own a Royal Portable! his is the recommen* 
dnion of prominent educators. Especially it> men „ 
who wish to prepare themselves! It banishes tht? 
handicaps of handwriting , . * "makes you /eel 
Like wiring/' At its keys you. wi 11 quickly learn to 
express yourself in typewritten form. Extension 
courses will take on new interest # * * marks will be 
higher. Your ideas will command real attention 
wherever they are read. 

Choose your Royal Portable from 3 handsome 
models * * * priced $33*30 to $6u. All are easy to 
use * * . built for a lifetime of waiting convenience. 
Small monthly pay- 
ments if desired. See j 1 : 

your nearest denier. 

Or— use the coupon PI 

provided below. 



Smalf Portable Wind Tunnel for Testing the Stream- 
line Efficiency of Model Automobiles 

portable wind tunnel so efficient that it has 
attracted the attention of car manufactur- 
ers. When a fan blows air through the 
miniature tunnel at a model auto, a thread 
pulls a wind -resists nee dial. A gauge 
shows wind velocity, a thermometer re- 
cords temperature and a rheostat controls 
fan speed. It is said the tunnel creates 
conditions similar to those encountered by 
a machine traveling on a highway. 

— /T) 0) 

LIGHT BRICK FOB SHIP FURNACE 
ADDS TO CRUISING RADIUS 

By a process recently developed, clay 
bricks now are being made so light that 
they float in water. The bricks weigh only 
two and one-liaif pounds but are said to 
have the fire -resisting and he at -insulating 
properties of the best fire bricks. It is ex- 
pected the lightweight bricks will be use- 
ful in constructing the furnaces of large 
ships, thus decreasing the weight and al- 
lowing additional fuel to be carried, there- 
by increasing the cruising radius of war- 
ships and similar craft, or allowing more 
pay cargo to be carried. In building, it is 
claimed this brick will make possible the 
erection of tallpr buildings with brick fac- 
ing and filling. 



PORTABLE 



TYPEWRITERS 



TYPE 50 TO 60 WORDS A MINUTE* 

Send far Royal*! now TYPING GUIDE 

RoyaH Typewriter Con puny, Inc. 

Dvpl. PH-134, 2 Park . Avamjij New York Oly 

1. I enclaie SO cents {item pi or caini] ter Royol'i "'Simple System of 
Touch TfptVhllii|. dl 

2. Quota trade allowance on ms* Typewriter. 



CA solution is being produced to prevent 
the curling of photographic prints while 
they are drying. 



5-ariol N a npgn-ipiJ the puickaiB of n -hew RpryC-9 Portable. 

Nnm* — 




Addfflu. 




MoXu. it 
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V SJT WITH THE OTHER 

il f// 

EXHAUST PIPE/ 



Vp 



I T WAS always the fumble scat for Ralph and 
his powerful pipe. Why will a man try to save 
on a few pipe cleaners arul load up with fumy 
tobacco? 

Life can easily become happier for Ralph. Rv 
putting Sir Walter Raleigh in a well-kept pipe he 

can ride up front with the driver and even 

demonstrate that he can handle the wheel with his 
left hand. Sir W alter Raleigh is a mild mixture 
of Kentucky Burleys that burns coolly and 
slowly. And it has a fragrance that wins smokers 
and fair companions. Try it. You should. 

Brown & Will i.inrton Tobacco Corporation 

Louisville* Kfntudt^ D: pt. P- 4 6 . 



S^ndl for this 

FREE 

BOOKLET 



k 

TM.l cam •;/ 



It's 1 5 ^ 

AND ITS 
MILDER 



ATLAS 9* LATHE, $79 Cash 

SCREW CUTTING — 10 Months Easy Terms 

drill uni a month to equip your workshop wtilq a Htronjff, 
tle^lifii meial a in i wood -working lathe of te#l-room it- 
UuW nil I tithe Job.*. V-bell . drive. *~Qlf-H.^ i ulal uml Enimlur* 
blLfLfC and : I beltH lUniMied uj h regular 
trLuinmcnE. CutnpMd ad ro^t autunmlir, pfr- 
vtr-llile feed*. uUdw 3 pi mile. ,001' uectF- 
hup. is Luc to between reiuem £“U kste 
motor. Lawr modelR at RUtiilnriy low 
frtecs. Fixtures, loots, nt lowest prices. 
id. Write fur free illustrated catalog. 

ATU 3 r IU 53 OQ. p I M 3 h. r\mt SL L (UlartiM. M irh 



K3 



TORIT 



ever a 



KEROSENE 

TORCHES 

Have e I^umerous Uses 



FOR KILLING GERMS in Poultry and 
Fp* Raaeha j « J MmtAnom Btdi r Ft>r H eatin g 
Tar, Filth, «rc. Far Frehcjtinj;. Weed tiu ruing, 
Returning* Sinridng, MHrin^.ThEwmg, and whei- 
E hoc :1 a me es required,. Ask Tar dnfar- 
sum* TO HIT MANUFACTURING CO., 
177 Wat Tiitfd Si iStint Pauli Minnesota, 



BIG MONEY Assembling 



NEW BOAThI 



DAYS 

In. Mtrul 



GIVEN ! 

|TjU bPi^, iJ| l.cikfl 

F ! ■■ ' IV N 

»IO ■ is' 

, . . if MM Aa^vF 



Mjp <Mi«ru JT'.n r-fi< li 3 
Jny. 

\Lr:. S-IS.rr. I 
f-in-INM Link S^IW-.'irtlif J ■ ■," l 



Ki va TUI n*iuj M «.i«^Ui »t tir^r-rf- 
in ■ ' (Inn 1 ri-hii r £.+-|M'«rA -&t H 

.OJl. ^a-rtory H Sinter, 



.'■■■-t r-i'i«jJ t Idisi, ■« !lr Mil fCciikiil' ■ p ?liI- 

inpr iLir, n t » ri ■ ' M - ** ■ vxtnJ Hu fell 
10(3 Tit □] i i, rii.cd fi.ldrr ihuJ Frp* 
»ii TVddEt O^cr^ 

ME4D B 

Ckc-Bt. 14, CHICAGO, ILL. 



America's most easily u ndemtaod, it WSt fully detailed 

MODEL DRAWINGS 



*aTl£ii to JJ ill iv4li"- 
jto fuO Jiixr, 4 JMhJA*nuMj 
[ 4-4 3 ii I'N -i; OfT- LW ■ 

I— + m I Lph .1 "Ii |i'ii J Uifliit, !h*i 111 . 

LIShI 1 r ull Jlyj'i.: 

‘“'■‘U* f>‘T ■ n fll|f ■’ I , ■ . ■■ .t-4 hi - !■■■■»■>■ 

W i ! L 4 31 1 i iitmvn ^r' 3 t j r. m fiiTr 
kllIi i.jikrafcT N-lh. In* xnt« t 
St n il Jr «i«m g^sr rtrinfc^ e 



25 c 



UEYEUNO MQ’Dll & SUFPkt 



iNt. 



3 fl 111 . Vi-liEli' CtirLHJr Vfifi. '[ Dt lull . IM 1 
ijrt. IV ls*rd. TiPUflpit fjah H \n Triifia 

IJPUlmnL kb- 1 M In I ■ .1- IL E':i- Ifi, 

--Ji r ■■ 1 1 it 1 1 1 n -i- lI L~ r mi I lu.wiibinc 
CLvd W»ir 1 ■nzii-it — *11 |!iir 

■ ■illy . . . 1 . 1 1 l . . . . . . .. 1 , T . 1 - — — 

hHspt *r ^CirTrlnrid iiu JCd-wij"* 

!^| r.- 71 -ir-p, -par In 4 in>rri|t, 

'D m#d-«b -Tr,!; iiiijdifi 

Hill S7lh 54 . CLLVtLAHD. OHIO 



CAN’T' 



MOST PRACTICAL HITCH MADE! 

Trailer 1 3 01 1 s-(? Ulutr Prlltfi JrleaJ or PeLiiML 

frjr 3 Biwts, Over wrirtlR irjstrurthmH Free 

with parte rein or FEhATo when orrl-prerl. Liultlc Eu 
trailer bultdknv, F rro ] Merit Lure also. 

HAMMER BLOW TOOL CO.. 606 Third IL, Wausau. 



Omly 



Wis. 



Forma id ca-si Lend Soldiers, Iiidianfl,Trap- 
p-f'rs, IjunfcrFi, Wild Lind Firm Anlmnin- 
2.^ ill Here lit forms to select from. Every 

form lUmriin ieeil tn aisf perfect fiiiuren. 
Sunil r\c stump for lllusirated caialoftue- 

HEKRY C 5 CH 1 ERGCE Spanewf Rd. GHENT, N.Y, 



Catalog No. 34 

'■I Inie Fliii lri*-p. hi i>HIFl r llfi 
Ik cii I. mil IJLhimJ H:i ■ ?, Ofe_, 

t~t ! i" L l’ , n-r v r -. 3 jn:iir«- 0^- 



If] in Lyalin e n<* i * e fe c A | . iE^- 
I LhaiJrii >r.lfe Nil-dl l 
fll+prdll--, i-lf:UlL Jk G:i-“ 

ClfetitMtLLT*, fjill ■**. 1 ‘JrHLL Vttvwch, 
|^_ E^-t* A IM tt «u Dmo-Mi.itiH-t, 

c-riuia i iwpinrn-. i-.MD.njr OlL'llfli'. M«S«r f"' r ■. 

nlufl FrinE*, plr^*«iiil TMtUrx. GniJp, 

3 ^^.TiiiiNirs-l MnO-fi^l 

1 1 if; rnipir, MuiIfiI ii ii v wl-^Tr* f ur 
r T> I ’i'i*.l f f 'naui-il t. P^lnii'il'ii [Jit >'Tltor. 

LOOMIS ELECTRIC CD. 

2fl33 H+ CiltlDrn^ Avo^ Chle^o, til. 
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^gifts' 

Prices based on amounts we loaned — 
fl fraction of refil values. (This* nearly cen- 
tury old house is the world’s largest diamond 
Institution of its kind. Rated over SLM^DDOlQQt AAA-1.) 
Although we extend every oppari unity io borrowers, all loans 
of course are not repaid. We offer Unpaid Loan Diamonds 
direct iq you at prices you cad try to match at full & more. A 

Why Pay Full Prices? Get Our Latest List 

Cxatiiinn a vty of thf »e (Uim«ndi fr*« at Piir rtsk. A3 k ether mjvii]- 
L&kpchh bpy & — i'i.'w HogstEns*, iE<?. Fte*-, fell drift-lta; description** 
puAr^ntcPd n mounts fnu ciW twirmw; olKlt jf&mcite&Sp *te r Writs 
fCJMCm ATfcXY far Llit fit [>r«L-»t law prim, 

Jh-i DcRey I Sell, I SSI D*Rur Bldi.p Opp. Pwtatfke, Pituburih + Pi. 

_ Without DbJIjfatloit vend sue, free, latest list of Dfis&dndlp Walchw.ett 

I 

J .i .n. . .i,ti»TiT nt 11 i i,u MUM*m 



Detailed List Free— Mail Coupon At Once ^ 




The NATURAL 
EYESIGHT SYSTEM Gives 
Your Eyes a New Deal 

If you ’"■oar gldiiti, er think you should* our FOUR 
MONTHS h TRIAL OFFER— containing tbs inspiring itonf 
of gteuHi dEicardod for Ne anight, Fa night AttugiTPfl- 
tT*m. Old Age Sight, Eyeitraln* Wb*»l Ey**, Eye Muiela 
Trouble Etc., as laid by USERS AT HOME of this 
Re^oPufiona^y System- — will bo mailed FREE upon request- 

NATURAL EYESIGHT INSTITUTE, INC. 

Dept 46 -P Santa Monica, Calif. 




Planes in Full Color 

"5wp(f fury" '3rffcr1hrup Gamini 

• ^CurtivP 4-1 X Attack ^Nfeuport 2 7 
SEhflATIONflL MEW FEATURE FOR AVIATIOtf AND PHOTO FANS 



f* 5ENK.ATH 



iOth 




RAISE TWO-POUND BULLFROGS! 

3-tnrt a ny w hrrr. X o faod to b tiy 1 Breeder la ys 1 ess * . B ull- 

fmp- sfll SI. Oil — S -1 . Lli> doieq, Seamen mat atari Lqf, FREE SILia:-- 
iratrti boufc. * 1 F^rtu n e In Frews," esc pint ttf evsryt h 1 rvff- Write tcwjay* 

AMERICAN FROG CANNING CO, (133), NEW ORLEANS* LA. 




On 

protection for 

Stores, Banks, Homes,, Molorisl^* Women 
* We man ulacl ufe a complete line ol Teer 

Gas Protection devices. Evtr^lhmg Ir&m Tear 

Gas Fountain Pens to elaborate Police Equipment , 



Ouf man made money all thru the depression 
Now they if* cleaning up. Side line or lull time. 
t prices mean quick sales and long profits. Big Illustrated 
Catalog, Disco unis and Starling Otfer sent FEEE, Write today . 



Now low 



Lid tv he coir. r. o. b 0 < ms-D7, Chicago, ill, h. s. jl 







one pm mit- 
PlOtf < n ri r» s ■ koPit 
.wkpl and do 11)01 JnthT. 

Od away with %Fow hind 

Itp-HKiVr l-CJhF. Ilia iriH r-h'LhL, 
BiurpHi? Oh Ip, # 1 1“. fll*«. nfa L | 

rtiO-L.ll. K«r ■ !ir |>. i ink- nr tirtJ bil ■ N1 in). ■ 

Al A. C 1 a tJ- 1’. CiVOTftlli'Jl, L ] !l it j !] H.CHM 
#, fi fi*. cw*f Ml ft iloy LrjM , T iuiUi. I1..R 
*usLai k U«f. 



W 

FREE 

Booklet 



A- 

$11. SO 

VnmmH 
TMi, A. 

With 5 wheel 
chape* Free 
0r4fff today 



LARGER 

SIZE, 

HkFdmr 
tM«fiel n> 
well* tLd ibi. 
i7..f]00 r.pJtSr 

»s. tufa. 

Chltrwn 



CHICAGO WHEEL 4 MFC. CO. 

UM SJbtfjtMiSl., Ch Irm a. III. 



Amazing New Workshop Tool 

AUTO M ATI C CO M BIN ATI ON TWEEZER 
AND MAGNIFYING GLASS 



GET A M.voxr-TWE:]:z3:R.r«.i i, n 
lli-TO. N'lMilhi llkl |B Ti f kJ|uj!l4l 
Jhi-I* E"iM|*tl|: IS'rf ftn^ Hi' ■Jp‘1 

lH dp^mli'-nij U-wfiJ 



l\mw IVS..I if i, ]i-inEr>-i! 

iihJ * ■■ 111. hi mi nlh'.l Hih- 

* r 4l£. “imJ U h It LJHillr 
dmi (■r^rnlik-ni!. fwfiA mid nm'PiMpy fijr r> , iii»rui4 «Lr>nl iy 
utcmhJ piiIjilIith. Fh* pMlWful nmntHYici jLiu ihj niLiip- 
Ir.jll. i > L'hu J. fcr.- :*I|J_ uull. 

Tlintljr mJh i‘.T^Tib^, iwhrl^lrd, hn mw, *1 p^i miiT 
Cr4d m l-uht, II GO pnaiHulj. lHU viU k pliML^i| 

wLlti ri'ji h 4 " %J wr lU ■.If mufipy^ •Urd- r yiQKi nutUy^ 

MAQNl'TMEEZCn CO,. PARK FAILS, WIS, 



Invention SAVES GAS! 



CUTS 
GASOt INF 
COSTS 

’JS 30% 



Creates New Mil 

lt'9 Bnrel VACtr-MATSC- 
That BmthtoF' 

avarunLt^n- 

KTS 



Records 

in OirAurfw 



con 

irtlOOT 

in'E 



«!” AUTOMATIC CONTROL 

iLuit peak iMrlurttiiif)^ Ndiv 
hur runnirtf + dukk*f itarUrri;, 

•U 0 . 11*11 In u few i i riUTirl. 



nd ■ 

MATIO 



TRIAL 

off or aSfltas 

VACU-KADC CQ. 7G17- W W . Stats St„ Wauwatosa, Wis, 




f Ea$y PfDHtabl*! W* p tt Teach You HdwE 

■t -:-TliiMi t t*uui- » t-TfTT irrinr "ipffl oninf&rf, 

k v 1 -* :-**ri s i i >■:.«. ■ Lai I !.■ cr leanifi *W 

r I ■ I- i Id- . «, ft i »- 4 f 1 T rn ? n rtl 1 liki I 

pniif f Or I 1 hhiL FVUJ Iflf-lidfc' lUffc'ltH tQ pt^Tt WpLTi- 
JJ 1 1 ti f J £ J a- >i i' i . ■■•fl pimsi'NiI AMnr ih«i t^ih T»r p. 

Fibu HI'HIr'T Writ f-nr C’ 1 mrirl-f LirL 

uLorlcti Loi. t- ii lur r-uvr^U oi nl^ri — iIiku'b, 

j j*.1ii y 

Send for TENNIS BOOKLET 

'.1 n i| 3 q nLiirrifi I1.7 1 hh"I»|. I frAtlliu MiirjffJ' 
-StTuumf T*nu]pi ILa. k*1+ r — itllintf fit ^Maw 

bnu- 1- 1 III Hk-H MHinpy pEr=iia:i|j r:L Cmti-- 

pkli* lU H rr-rirLinr i L. imr ■■lrihfi [ | rai' , -t in- 

auiM- 

THOMPSON MANUFACTURING CO. 
4S35 Kacken Ave., Chlcage 



hlJIJ 



Mikm * f f4«n^ 






Tfy^MT ^ COURT- 



TESTED' 11 .Sir 1 n ji 



Wtam torfflTE u 7 to advert f xcr& Popular Meehan its 
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HAVE YOU A 

GOOD 

POCKET KNIFE? 




H AVE you it tral pricket knife — m4 
jusst a stag lmndJo and a shiny blade 
— but nm? with rtBoMiki', Rpma] ititJ 
blat3«i r built to la^t a ltfulimi- — m knife 
you can work with and he proud <p(T If 
noL.jjotu thf'nearirHt harrl war^tiraiHfrS- 
ing good* atom and ask for a REMING- 
TON, fttiminirtflni pocket ktdvta carry 
on the traditions of the famous Raming- 
tup pm — -IhQ Gama high quality work- 
inanslilp and tnalemla — and they arc juat n? popular 
Mtffl and Boys wbei Annin 1 Aniir*/ 

Jk'caura of thcm>wiiiti-rvsd ttinvus^hout tlii- country in 
II mg and wotiti carn'n^ Remington dffera 

""THINGS TO DO WITH A POCKET KNIFE" 

by E, J.TAKtlEUMANp Lrudctig Atitbortiit on 1 1 -1 cud Carrinv 

tolling how to mulct! chains from matchi*?, how to curve wlhkI, 
and how to do dou-na of Lnu rufiting, amiisiiiR and nrnnrv- 
making thin EH with a Pocket Knife* Send ilr Htnmp to R*mb*r- 

ton Arms Co., Inc,, Bridgeport. Coda, 
ItKfninytotl ulta ??zui- & a Jithiinc huntinu t 
fi*k in \t ti nd ojfrr lu J S Cfl in t k n ivct t h® u*cko jd 
ettlUty p ad sn^ri, 



With 
I rkiU 




Remington . 

(BUPOND 




fUML D THE '^IRSTREAM" TRAILER 

M ODERN. Im^L. btpuM- Aj-tuafit InJl ^iUir ri'iiMiiTiirjJfin lib TiH 

PlItilillilEUli hlll-l'i*!, 1 - Im il I il-? ri.C-il IfHHH I.TTI?lk 1 H 11 PflW pi* TH“H» 
fe&owrF, rnin. «r (-41 - intji'T. r-lntf T rU<l nv# p|r-wi finrr tr- \ M.J *1 Ji*-- 7! to* 

Uliwh-*!*- 1 “*Llr nrril.pl Ual^fbill f.1 *Wf r fWinf*L» t<>_iMiu 4 fli#l , r'«f ll^llt. 

tflMflC*, 1 I I H. | .. I ■ J . • | • ‘ J-! ■ -\f . ? ■. I i'l 

HYAl* SUHi IH ah. «f. Prtfrfl*! Pl» LOB AHCIlTB, C*L 




Ever 

Offered 



BIGGEST VALUE 

10 ' Perfection Band Saw J^QC 

J livlil^i^'iL^iibie for T m — 

/ ptkKibi, etc. miulrjosr a luniil nhw ■ 
r irJ urn. |.oA<uAVSfam-: « N i' 

JOFI IJfli wiEht Irtfcri. MW n+tu* 

HttnL.-l "i r’ I mp 1*i* T"M* Met* i* 41 *nr~ Wgli 
likm'inlf U El |fci'iiLi,rwV mmmbAwU . -^' L n rt 

Id lUHVkillflJ rVTi'H i*' aj lan.rjjs-jf **■*■ 1 fn* i 1 fl D- ** 1,1 l* 11 l«^|ifj 

rr.»Ml It, Iniiti-E C. O D 

F. B. HALL MFC. CO-, Detroit. Mich. 



Jd 



ii* p;t:iv m-vjAMlv 

* i « ^ ROL-T ACf |i I Ji - 1114 M VI I'll 
rmr-j-iAm Tninnm -rnice 

IT Unt hi NrH K.j-wl 4UPR-llutnn | Illjp'ri'VJ r -put j 



Mr Clift 



f 

hi imp — iiilrtFi^- h-ii- ■ li Inil 



j u m;.w k*v* — if ■chji'^ (lur j|f M i i f llli MAHIQ 

a rpH i 

ilim», ftn. AJ*n uk kff *1^3* nf lirai iu:xj All I K Fl' J"FR 



^ fun r«. 
— FBiiK— -J l 



Fii*r-Iiii| I'i pr.il im I' 



4 IrttiH* 




mm: w Hn hj^ r-iiF Ki^l iKfMnTrmitv i 'rrm Wnti Vu» 

fFCKJiMlN ftin RIFLE CO. v S 95 h H r.-. a -H- d , . *!. tlHf L*. Mo- 



ARMATURE PEWIKDINC 



Comptclc rrwinriilnjf to nriplnat factory sspcrirtcftflnns. 
All wrirk unconrillinrmlty ifuarArilw 1 !!!- J ^4 hour h-rrv- 
1 c-?. Oet war new low nrlm for firmaluren for vacuum 

ckpl-ltf IF. rtl^-IFlr Uni- |Hirl uiilr - irrirlc ilriM- WflEU^l H, “ l !| T 
P/'Hi r* ail wtlf htfli 1 iilB>rK(rvi'i Hi^i'il]# 1 VBi'll’HIU lJ£LLLiCI1 

UrNi'ppT. l^n 1 h n r~T>uji|" v kr vat, L:iif*-kA, T rnrrJbXloii, 

TlJT. — C UHf il 1 1 1 4 t ti t»ri'- yi«li|-^- H K -^ U lwl !-*P- -■s'l 5 ^ Kllrrljll 

N]i*iO!niElll pHTtn Till HtAlld.ml Auk ,iLnH#rlr llr*hM h ~ 

■uf Tkiw Wffl* IL-M^ii tv* TIL EE ujdH aial K 

1,1 Q <1 c*F —My -rt Ire HbbE I *ifSSVf 

RE-HfW SWEEPER CO. Ifiur mp . r * 

‘TaeI^v— 333 ft Oritkirt iv.nu. k p*ir»li. M I l h l*En ■ H -40 u. 




LAUNCHED«fO|JR RISK 



ir.AST OF DENVEK) 

S£A EAGLE 

FLYER^r 



Tkal ii a fact! Our factory hoai me- 
chanict will deliver, launch and dem- 
on it rate your Sea Eagle Flyer for you 
right on your lake or river, relieving 
yctu of all delivery and launching 
worries. You gc( pertonjl operafing 
instruction*. Galviniietl Armco Iron 
hull. Air chambers like a lifeboat. 



Lei* PricCi 

Poweted 
up la 33 Hr P» 

Or Will Furnish 

Complete HuiS 

for »295 

Ydu Can IfUEill 
Your Own Motor 
up to 75 H, 




WRITE TODAY hr Daieripti*# F*l(f#r and Dtli^try Plan 



MULLINS 



manufacturing corporation 

5>OAT DIVJSiON 

107 Mill Strttl Sal*^ Ohifl 





■ r; 



H UK 



EVrEYTiriNG tqii ^cnriS tn lturTW ■■(nviil nmrliS wi.f|n r*»-i| 
T»i pjiiki|f iJ*u'Ly df-i'-rltff-J arurl 1 q W^vIlT WAV 

f H . 1 1 " ]■*— E lir ml I )>■ ii.lJ phrin -MATi- IUR.Eii -1 ilinl UhCwL 
lirai li:|'Tnia.l j ti f* i £-*aki EAliA. CipFririii 1 E 1 «Tl H mL 

nnli InialruTi . TfclU TliU JlkW IHI llllftd nlHJTt 
TP..-i>-rr*: I - nr I Trip n prAliiiUl Ull III TWLClI W Hi [MUHi 

k i ii £ li i L ■ 1 1 u. n ii ■ ibiIi bif^tiuE e«_-i »■ fe£Ei rtukiu -ii>1 

fcm-l F-l.a.I-i * B V-r I tri-idl’,. I ■*■ klLfel ll,E r illAU-OL'IlT*- II- AJT I I l|f“. 

i‘i 1 i ■ i-it \:v III. *a tirnuhllrk. J.V H L E h* Irt'M-fF Il> u*- 
■ I ii i. -Ik lit Mud I Jr |. r ■k lrirdt i "J>y bln! iFhCbjJ I’llMl 
hiih.r r ji.l si n . x t\'tl!r fUEJAY l^i 

SHORT WAVE CRAFT 
102 Park PIbce Hsw Yotlt 



POUR TOP BOTTLE COVER 



Opens AS it pnftTP- I'lliniLEunn* rnrBiy f*mprt 
rnilb. I mil h- ifiirn. Kr<i;H> rcialrfrtH cLrun 

IlKhI mLlLlltiTi I'nlirf IlI.'I hlfe’dLln iL'lhi EL 1 ill - Ui ^ 

SV ill nui rust ft ennrr.nlu- 

1 IUGE PROFITS 

Fifth ily wiin h !^. r hr bill r Mi . 11 In fnr Einly 3.>r. 
IVh L> ij - -iIhpb. in Eiltnirtive- mnunl£ i !' ■ I ; p^.lny 
|jcra Ik? plirr. rlL*’!' YUL": 1 ilui 

[1 linM..} JI M. 12 Lk». lit CH, Sc ^ 

Samute and Prl-ails Ifk- Write NOW. 

GORDON MFC. CO., Dept. TF 14 * 





Th* «irp. BlT»tuC. rtiBTEpiB-nl LrtrL. 3H-ri 

rn.|VB. -l r | nll-t aajf IT ^ 4 illfc« JIT JI'ILT 

ri|- r.iu n 1311 >lhlli<iVl.M fTP-hl TEig btN IA- 

li-k >ir* rH* L^hup. bfCl. muuj. ■ 

h^.E. 1 -- .11 I — if !■ - - _ i. I I -IL ■_ LI . . . I Dll D[cci. -Lirju 1 ^ ■l 4 sLL, L JLl, l|Jt* - I— I 

vn 'L^r. [i qmiyf- llhliuLbf ■ii&rl rj.iJlt iLcJi.i, 



Watson Automatic Machinery Co*, MansBdd, Ohio 




s 380 Monthly 

WIST UOW VifhMiEML- -luLi. Ckmn*. 

Ill UH. 'GvOll ll Li LLK k'JD jl. . i. L Z-UTBi.. 

Wrlu 



MAN IN EACH TOWN 

rcnpeloiy. mirrors, elf , by n^.vr mfllbfid ; no capital -dr espcricnca rc- 
ijLilred, Outntfl t nrnJriEwd. Free [utrllEuluja* Write Tudityl 

GUN METAL CO.* Ay#. M T Decatur, Eli. 




W-;irk ii>r HU bLifj fie# reudanif . 



S?tiJ 



n ■■ 



*pi.J j 

tl.OV, U i*i*4 . wtum 

i*nt 14 Pun u filler 1 7 yean ol itr 

: B <h^ilmlUeBL 4 -lJ 5 ISZB oUHtiside Ant, CkitXG 



D-.:lMyj, If yiui deritlH; Lis kii-rD If LEirl. Jir: iS unit 

- ■- ii ‘ft'airk today. n<h 



TFAcn writ in u fo advertisers please natiLf inn Popular ftTcchaaiD* 



POPULAR MECHANICS ADVERTISING SECTION 



133 A 






t ms wilfi rviifrti of 
h ptteon? tlmt i 
rrJIWGuef EiPUJUfi-r tv 
your Invention* 



HENCE A. O’BRIEN 

.vr ^ rrp/rA>:v 



[W i tio 

’ <C '' > t ■ t » i ■ . M + ! » * f i . I i . t M f M t , , i i 1 * * i I . . . . , « I . t . 

iDDRFSS 



( I mportant : ff riiir or prtn f j*ri m * p lai i r fy) 



STEP 
NO, X 



SiEsiJo- o ranch ft&b. 
dl or jtiUr 

Invention, ijr^rrirK! 
1r fully, mill ^“nil If 
la me for [nvlImJ- 

iLiify --I jn 3s : timuifft 

U ,< Pfllenl Odin- 
™fcv. ' tit 



NO, 



4 



If yon 

ui.ikr ipuUlqC u[ 

L-ntlatii for 4 Mitn 



IQ 



[H j j- 



1 i UL 

fet. 



rny 



My FRFE BOOK tells 
every (lung vuii need to know' 
about patent*. I will mail tliLs 
b<mk Lipmi n'i'ni[it of your letter 
retaliating r i«tirch — nr if you icaut to 
rt.itfl it Iftfare fuji'ing scotch mad i’, 
simply till out (hr rmipnu below. 



Also FREE RECORD OF 
INVENTION BLANK 



FREE norrmS Of Inv^ri- 
Fortb ‘ 6 IIjiIiIl~ you to tnnbv 
;i ^liPLfh of 
ill WJLlJCHMtsl 
Valim lo yuil 

BhouLri t 4 w GfirLUNlOU fur cvi* 
drtien urtei? MAIL this 
COtiPQN Tnls a V And 
Sn my FREE 

i i-K nu-H Itfv- 
OPES of luvra- 
tle?u l orm. 



ury r«>es mii iwd 
\ u my h 

ll if B f I H m t! Eli wilt 

TUakv LlmwlMiUUU] 
EWfK’Fy will 
if urriaaf ed far 
I? reseat a c loo of 
your It) vi m Eon Id 
the Patent 
nvt 



T 



Vdnvtis 



" 



i: 



Nil 



i 



"K 



rieaso send me your FREE BOOK, “How to 
Olitain a Patent/' and your ^Record of Iisvoi- 
lion I’liniij without any or Qbli^iliun urt 

my part. 



STEP 

NO. 2 



M*. IrnlDdd Jcamli 
r-rs will (hell nmfcp 
^ pri # H Ul tn:lf F 
■roreli rir e hi- fjerrl 
npnf V. £? FrUoatF 
m [IftffldiH tr your 
iiivnDtlcjn 1 h jifuii- 
uljll' biitc-iitalilr 



Know How to Start - 
Know Each Step to Take- 

Before Going Too Far With Your Ideas 

Yen’ often, the patent procedure is what we call a "aim pie” 
one — as illustrated here. My FREE BOOK “How to Ob- 
tain a Patent" describes what to do and how to gu about it. 
Send for it hy all means — let me urge, however, that you 
take the firsL step (STEP NO. 1 to right) without fur {her 
delay. It will prevent wasted work, ink-steps, and going 
ahead “in the dark” — your whole patent ^procedure depends 

upon the lirst step, 

Immediate Search Necessary 

A Search at the V. S. Patent Office will disclose one of three 
things: That you have hit upon an entirely original idea — 
that you have suggested patentable improvements upon an 
existing invention — or that vour invention ha.s been antici- 
pated throughout, and you should drop it. You, shtmid have 
this information til once. The Search Fee for the First Step 
(the search) is only $10. The nuxl steps (the whole pro- 
cedure of obtaining a patent) will he thoroughly explained 
to you in my FREE BOOK. 



STEP 
NO. 3 

My ramsiileti* n'pnn 

of wurr li DLtiJ ujtm- 
E nu nil EftirtUabiUty 
■Mil I'M BMl lb’ll to 



IVVmi f vritiny to advertisrrs please Popular Stctihantes 
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m mi p mm ww Booklet Free Highest References 

mPP jp i I r |%| I Pronptness Assured Best Results 

B B ® W ® Send drawing Or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the la test edit ion s of the Rand -McNally Directory of Bankers and 
Bank -Recommended Attorneys* published by Rand-McNally & Ce. t Chicago, 111.; The 

Baggett & Ryall Directory of Guaranteed Attorney i, pablithtd by LeE.ll Directory Corporation, 

Btmoo, Mat*.; Fluael** Law Li»t, published bv Legal Directory Publishing Co., SL Louit, Mo.; Anier- 
itrnn Lawyer* Annual, published i n Cleveland, Ohio; Blinkers Service Legal Dirertory, published by 
Bankers Service Co,. Boston, Mats.; Bvre't Law Lilt, 9 Parle place. New York City; Walter* Lego I 
Directory. Omaha. Nebraska, and the Nation nl Directory of Attorney*, Baltimore, Maryland. 



WATSON E. COLEMAN, 

REGISTERED PATENT LAWYER 



Victor Building, 724 Ninth Street, ft. W, 

WASHINGTON, D.C. 



mvENTssj 



E NT 

your ideas 



PROTECT FUTURE PROFITS 

Prntcrl Ihe fuf lire profits from your idea by 
semiring a U, 3. Patent, Delays fire often 
dangerous. J give prompt and personal atlen- 

lion to your cllpi — - notllloE in CutTUflliHl lo iiftskPlrd 
a inf mails. The (Silent Offier itself urges you to oflcrtrt 
u Competent lleirifliterfcl Patent Attorney 
jo order to protert yoitr bit errata proper ly, 

Tl •• r « ii-f, before doing anything else, 
t . .4 for my NEW FREE BOOK mul net 
1 1 In- Full anil with it I will pi'tid you 

my I' RKK "RitotcI of fu volition 11 forms 
All iu]TLS]JLiiideOutf utriully euulidunliuri. 

Get this FREE Book 

MAIL COUPON 
TODAY 



L. EDWARD FLAHERTY 

H£C|$T£HCP PATEfIft AtTORNEV 



704 Inttmatjantl Bail din 9 , WASHINGTON, D, C 

Fl«wf' j<pnd immediately your FItEE book and Record of 1 
luvi-ntioE] Furm. 




INVENTORS 



Ouf bocik Pafpnt-Sfmst jtivra 

licit & urn, m f sn^i n. w^r. s, 



a bo tienYfl iarErat prubta 

know and heed ora^aio 
Bimplobut vital fucts h$- 
Jorr. applying for Pitcnts. 
tho#e facia: fl^nt /rrA Write 

D- t 



T ft*. 

EiUh. 






STOP Your Rupture 



Why wiiffy, fluffw with that ruptured 
iy _ 

h : ' i aulnm aE kc Air Cun]] lo no. wh Lull bin d 



Lfifirn ji nil my perFeelert Invention. It 



«nf)4r«w IN hr#h*n PAfb tofotlisr 
*i you would * brohert limb. No ob- 
noxious aprlbipi nr nuudd. No salvra or paiudifsi. 




Scot on trial to 



nrLugN tir pj _ 

UruVu IL Beware of Imitation*. Never In *tnrta. Write teday 
Fur full infrj RUB t loll tivnl free lo Eilftln. rtovelopa 

H, C. BROOKS, S 26 -M Stai* Strict, M^nhall, Michigan 



No Joke To Be deaf 



b. 




— Evetry deaf p^rion Known that- 

M r. Wny made h i mar if h ■ ;ar h ^ w:i if 1 1 1 icH alter 
bdnidbr fw t wn/Ti Ly ■ fivu? m^wltbhlti Arli- 
iir i'iIEily Drum*, 21 vWnjnc itu-tti dftf uM olflht, 
[ Thi.y imped tua head j 
tiuLuys , The yrn^ i n vi SiUlu a 
iirtiicoinif ortaii] n„Ti 4 i 
of battertec, Wriw fur 
TRUE STOHV* Alflu 

> THE WAY COMPANY 

WF ' 




Ta-v HvIm-iJiii liidkf. 



|>oE 7 «ai. lliphiEM 





£h> hx mr4' a-ih <i1 

(ndisatl^n.PUn 



KUB *l=r| _ 

Otll, prulULUAtr^L and ff'iKtrny 

LfFnTCn nr tlran prfltabJ^ WiJI 
wrfjlk. flirt nrr+M« My wumlefful he^ik b lUr'Jl 
rrw" 1 ■ A^TilAiriii a ihiw m-»itJw}d Ehsl miH till'll Vi» t 



Nine . * . . 
Addim . . 



4* 4> h i i 4- r i 




Sl*I* 



I 

I 

■ tii ■ ■ ■ m m m a n ■ 

M M M J 



PATENTS— TRADE MARKS 

AU inveutiona mibmitt«d hi?ld confidential and 
Riven pur? anal attcDlicm by riTembera q| the firm. 

Form, i4 Eridmce of Cmacrpti^m" and indrvdiflu. 
"flow la Establish Ffrtir R^kt*"— FREE l 

LANCASTER, ALLWINE & ROMMEL 

Patent Law Office s 

412 Bowen Bldg. Wufthtnfton, D v C, 



I 

! 



flo P rotect Your Invention^! 



HUBERT Holmes. i?h Full.# buk, 



cmil 

Hi, 5 -wHJlt- 

yi* ird- 
PiHu’ine*. 

■rrrar 

Ifl-LJT 
rviUGia 



JlMiJ City, If. J. 




HOW LEGS? 

TII1B HARTER (PU'fO 

Makes Trailers Hsknjs Straight 
If Legs Bead lo or Out 

Ft« IkKifcJFl— Plain 5wlird Envelupe 

The T. Garter Co., Dept, z 

SoLLlh Bend, Ind. 



BUCHSTEIN S FIBRE; LtMB 

■4 juMthlm? to yoor ntiJtnn — 

itrrmE. wd, nont. Kaht, KftaiJ 

h i>aymenLH. Hritfii fur HIE de™ 

otraltlee. 

D. euCHSTEIN CO. 

tai CgtMgg TU» Bid lid k.. s>., HlllWflUi. MIH, 

Information op any book free. Write Popular 
Mevhnnics I'rrss. Oilruooi in. 










Ddllfl are rhniuToUB and may bo vrtr 
tnmty. My |M?n*Emal il-rv|r« a^dim 
]>rnrnpi n^loTi, iffrlrt oonfWenee. Emrl n 
min! nnmi oi t 3Uf7K^i ibuf you 

eww me a model or drawling 4 ir nktteli 
and 4eM L rlrilon or your invent tom and 
$ 5 .m' 3 . I wilt make a ^earub and retiori 



pro m[H]? ihK lo Itn E^alenlBblllly and nend I « P n J I L 
you a rutty of my 7^-naer booklet, nr, If j L KfHIUOIR h t 

v m i nin , O i F tii rnikiil niv r ■■‘ini: IN 1 1 r 1 - r thus I I 



you prekf So mill my liooklrt flr«t must 
we ait cM'iu^i rtmnou n t utirp. I win hibo I 
BEfid ray "ItLTOfil of HhVentloD^ Form. - 
(.Over TT yoare operltDid ^ a Bflflstertd 
Patent A l tomey . ) 



atU-D Vlrtor Bldg., 

\\ ajhl ei a i on. P.O. 

PIciLne send me ait onee, free of tbarge. your T&- 
Iwjku booklet adml "‘Jtecerd Of Invenllon" form* 



nPERsonnL conFtDErmnt phteiit service- 



i 

| Name 



ArJildT* 



# i B I * i i f + 




POPULAR MECHANICS ADVERTISING SECTION 



135 A 



Interesting NEW BOOK will 



be sent 




to men who are 



serious about INVENTION 



Are You One r 
of These Men? 



You ran never tall 
where 'Invention will 
■tribe/' Among our 
clients are dBotofu, 
lnwyer^ busloesa 
til 0 El , trad PS men. 

InhornhL Even cun* 
viel* in our jwnittn- 

tin rios often call on llh 
to protect tiiuir In; 
ventimUh Many good 
idea* fipri HR frnm 
humble unpins. Many 
very simple invpp- 
lions are highly worth 
while, Our book ap- 
peals to PM I" Cl m every 

walk of life* 



Mechftnfefl ( *!eo- 
trlcinosp ntsdhimBtB+ 
fjirtiiry men. radio 
iperiiilistf., and Others 
who work with their 
hands frequently fiit- 
ure out Improvements 

cm machines und np- 
ptntuL Sometijots 
tiici a mall ebanjeb arc 
the TliOPt practical, 
and prod table, W rite 
ua if you 3«avc Hueli 
an improvement in 
mind. 



Maybe you’re a 
draftsman. dhflmiHt, n 
workBum in a 
h ph 

die factory, Y mj may 
nee a way to develop 
numti now com p> mud 
nr material. Such in- 
vf n t l o i ] ,h are of toil 
valuable. The book 
discuss™ thirst suib- 
jecte. 



Art architects, 
designers, draftsmen, 
printers, etc., fre- 
quently develop new 
and ornamental de- 
eiiptnh for fu mi lure, 

fix turns, ii)vwvire> 
fabrles h etc. Our book 
tells how these de- 
Hians can be pro- 
tected. 



and Varnish plant or a 




\ LMOST ev^ry mam in the country is apt 
to get a ^ood idea once in a lifetime- — 
sorcue people have many of thorn. But only 
a few are ever put into u,^ for the benefit 
of humanity and profit to the inventor* 
Only a riitil I percentage are ever pa tinted. 
There are reasons for this: Many "good" 

ideas aren't praetlcaL They would cost 
mure then they i j ould ever lie worth. Many 
others are allowed to die at birth — their in* 
venters don't take them seriously, Still 
others need improvement and their inventors 
art? too hizv nr too shart-Highted to work 
them out. But— and thin is I M PORTA XT 
—those who have good ideas, practical 
ideas, can often secure patent protection 
and earn big rewards. 

What To Do If You Mean Business 





Wc h|vh g FREE Iwink — phowti above 

— wlitdi hfw bean valuable to liu ndrt-d^ 
of men when wcr<? Heritju* about their in- 
fentlonp. It ia not for the idle curiovity^ 
seeker. It i» n PRACTICAL boob, a 
MAN'S Ijoqfc filled with FACTS about 
inventions and pn.tcnf.if — a hook which 

may help ytm if you have tui invention 
anJ ans ccrioua about it. 

Ever since ISPS we have helped fn- 
ventora throughout thcf World. S p lift VC 
nd vised them, iLnswerad their questions, 
secured Patent Protection far many of 
them. LH'cr this hum period of time. 
have naturally acquired w tre-U i enthms 
am rj uiit ul practical patent experience 
which cndilH iw to do a real job fur the 
in vector of tfiday. 

First of alb if ymi have an idea for an 
invention, try to dafide whether or not 
il wu aid be worth ftnythiiuc to the public 
and to you as the inventor. Then, if 
your answer is **YES P " write ua fur a 
dopy cf the ftiM boob shown tibuve, You'll 
L>u mir prised ut tlie practical, uanblfi in- 
forms! limn It Will Rive you. 

Forth HrmriTB. yud shouldn't delay r Ttims 
are definite n. n -ims why txNiau liable speed Ss 



nrten nn advjmt£u*c in an invenmr. Hut be- 
fur-" you dii liny thing cfc^e. roll Want to know 
what you're do I of; and WHY, Gatling the 
RIGHT Patent Attorney j& an* at IN 
mail ItnUOrlAOV dtdlloni AH inheritor 
hii to mike, Our honk wi II tell you tall 
fit* i lit this nnfanLsfiutlen, who W6 in, Emw 
we wnrki about our iS-pu/jiiont I™ plan, 
what kind of rcervira we cDcr you In 
addition Ji will plve you much useful ln- 
lurmitEuii whether ymj decide you wwi u?i 
to handle yiiiir ] latent apuliiratlluia nr [but. 
You will hive thl?* ihleft^ttlUB hrw tn>gk Fn 
yoar hand’i In Just a few dayu If you get 
the coupon otr to us now. 

Evidence Form FREE 



We will iLlflc be y l:ul 
to send ytui a free 
,H Evt rtnw id Iriveii- 
I Ui il' " furm, wJiLeh 
Will Hihow you how to 
make a proper die 
chiMire or your l«- 
vention Hueri it term, 
!_> r i n i e 1 r I >■ Il 1 1 ih L nut. 
m ay prove very hclp- 
fiql In net I mi: 

Prutcctlui] . w e 

Srnd remriieTC In- 
etrucEiOM witfnmt 
dunk 








ail Todau to WASHINGTON, a C 



VI CTO ft i. £ VANS & CD, r 
rvtaln OrflcuE bDD-G Victor Building,. 

Wathinjjlon, D. C. 

other OlT|r^ 4 ^ la -10 N Canway Rulldlnq, ChEftafO' 1 FMJ 7 N WiKJlwiTrth Building New 
York— 42 S N FfdeLtfy Philadelphia Truct BuLldina, PlHladelphls^-BH X Em pin' Build- 
ing. inttstnireh—IO-lO N Hobart. Bbl i EclIUk. Hftn V'mrLeBrrr. 

" sm latereslpd Ln your bonk. l b ATKyl' PtlfYTECTlON and your Evidence nf Iik 
vent Li i n form. PEen-il L kend bn-ib of Idem FREE and Withe Lit obligation on my part. 

Ns ftlt* w ‘ M ‘ ‘ J • *■ iH I I i - . *h tI t ” ■■ , t t P ' # M f 

Street and No. ^ 4 ^ r T ■ ■ m ■ ■ ■ 

C I tv or V Owrt - , - - State 

i.Be a ure io write or prim name coneniUy) 



Whrn writing to advertiser* please mention Popular Mechanics 
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POPULAR MECHANICS ADVERTISING SECTION 




Sensational new 
"HOODED POWER" Outboards 




P AGE after page of latest features in thii id- 
tcrestmg catalog - — "H&cidcd Power, 1 F % 
ruin that nrc* like 9 four, fiilh'tfjirt primer, 
Patented Co-PiloE chat seen when yuu lec go, 

f| liter spiral gear drive, certified horsepower.. 

Nine outsunafog service models to fit any craft, 

canoe to cruiser. Three 

racers* one with mite- 
a-minuEe SJnefid, Time 
pay melUv with prices a 4 
low as Write 

today f OLiTHOAEl) 

MOTORS CORPOR- 
ATION 5W+ N + 27th 

St +1 Milwaukee* Wj$, 




^VENTOSJ 



Wflti lail^v lb r FREE BOOK, 
HOW TO OBTAIN A PATENT 
And RECORD OF INVENTION —or 

D r 1.1 Vi J ei rj nr m<nrPnl ol ymir 1 11 vppi I Lnn 

■*r MAIL COUPON TODAY! 

PROMPT NIBS ASSUMED #HH St ST RtSULtfi 



YOUR IDEAS 



■ill >:-CvFi r JJT 




MILLER & MILLER 

REGISTERED PATENT ATTORNEYS 



FORMERLY WITH U. PATENT OFFICE 



1G38 Wool wisrth Bldg., Dept. A New York City 

?CB MILLER BLDG, WASHINGTON. O. C. 

I M* a+* i*ihI imp Tniw rF-n Ifc.irie, “ t-a-Obia'in * PM*q 1." Mid Fwu " kf-L-ord 

ill I JivfEjUnii" k-Tiu. 



AtHI t. - .. . ■ ■ - - - I , ■ - r -r-B . T 1 + | f ■ ■■ ■ **+ “ +* 

ADD]iESI.>.M . . .. ..a.. ... . . 

-■ ■ ■ § - *■ - ■ «■ a, a 4 .« 1 k *. 



: 




Home Automatic Cigarette Machine 

Pi] t tiibn pro ik n r| blort of nji gent wn til;i rhi no TI 1 R N 
THE CRANK— PREJSTfr— l ' id A ft JrJT'l 1 1 1?H. A*K 
FMIl FHEit; T LLI'HTR ATEI J I 1 U.DER, AT TO* 
M ATI C ClOA IE RTTIi MACHINE 1U&M7 

Slii'ri rlikii I til.., I'hlritc-i. Ill 




PAYS AGENTS LIP TO $100.00 A WEEK 2 

PHTT? -prll! 1 4 de rill'BfltTtil HfliP |lfe-li:ill 

Utah, H1JLH1 *iri*i tor ipimIt — fiaikfn H*iid- 

H fA[>kI Li r F ' Hill ri. W k:il Ji 1 hU mIl mipi.j. In- -I l= l 

E 1 1 l 1 1 1 ra [ 1 1 1 r n nn T&My r¥*f¥ eIiV ir.il mr^whlPI 

ikrri-Li-J>-C‘Elj. ieiUiH'iu* rnul^-n rirf u. Ki 1tifd-1trV^h.l E K* 
m * i 4 irniy ■iQ-H-nurc JiT AutE.-L h-jr-T-r*. L n »r*lfcr4 Ln HI -taL-ltUli-a 
™ rniy n ii l ik. it nt#ndH s^mnl II in m !i»mia.ri ■■ mmi —da y ami 
niih-i — »«ip ii iig II hih i"“ h-iHt h-»piil* 

Jirp In tAiuv-r with, Hie inr, Nirva. ■*-■*■* -uHrlrn, - w 
M>+ Lt-J C ilB wh I m — - ii nd d> 4 - 4 u"L "'Ini iir" Mint ii 
iwiy. Wtifel i p#hmhv kin? WliiO •di 1 irwiH»4r*Hirl 

— WJIM 1 A HCHEY-HAKU Tilll UN E lil 

100 % CLEAR PROFIT 

ftfek-i in nwntiifiKtri whr-rf — Flwl tip ii^t**, Irntlc 

II nd hlM lliir^, «lr^ IpUy !ii li.i±r ii Lilt. 

^Inid Yrvu'rv wiirlli | lilfS rth ■ nvb Tit in nnw im™ 
bcV ihr dr.pr niiVk — vrlt** — WlflK T^JIAY ! 

DETECT -O-CELL COUP. 

1611 Finn. II «»,„ PipL Hi, Chiu««, III. 




1 2 and 1 5 in. 

FLYING 



SCALE MODELS 

Full (uBtlnue Moclelflfc ijupfUitWiI ti> EMb 
eiitn r letL* Iei Con ■■truet I u n K It with ul] jiartN. mLitjQ- 
rlnih find P3&TW flTVd lmitfUtLJOpiflM 

CURnaS HE'LL, DlVtn &PAG HIP LANE 

RFONCiCOirPe SPABtOy MlWIt FUfiB MOTH 

POLISH FfCLHTI-R FDKHtn D-l FOKKItt IRtpUNC 
SeCIHB PIDHTlfi SOP WITH C*MEL 

HUTH B 4 RAI 4 L HHIIISH L I, I 



50 * 

Ftui I Oe- Biiigfi 

Sni *liimr /vf 
iVrv-£h.rjfj.n 



Ldi«l Aeifipltn* A Supply Co.| 3 n c* p 26 Will 19 th Street, New York 




®!*lHRTnPii 



POPU 



t“]TZlEff7AlJ? nr fAratDLird utLihdAnt 
■■iLrttvi |r-n; iJnitTtkL flit-mil 'illy Him-, V.F.P — -a*) 
ti^ie in i iiiItiiji i I II? Twdii 41 P yvur c-mjpdrJaMhijim. CW 
crmi»Hi?TE m j'UuiEjr rnprl-nE rn lei ih.i:l mnj il^ir 
f[in-i'r>j|i| nrulyird am! ^iiuJ-niiH^nl [it \m n-h»- 

h-.LuLhIv m |A iX-Wiil-'-d. 

fiiiT iinvr n .^pnpe- i\ iiptrn 1 *<f pjInUii ]i»ta sivrr J^on 



a^r h. 1 nf I'l.Hiri i>"utn. IflirnrH-tDET tH -.k.*, rlf t 

-■ 1 ■ |iii||JinL vi-nr riwii I..R 1 .H Lull- rPlJViV '-•F. N j* 

Hh- KNE TtllK CATALOG Yr.|| ,:•■[, drtJ.irl 'In- 
aiiiL-unl » Iwri Iaiyh'r fur lir*! ^ird-T. 

fitJiETH- III HrlrHllJlr HuEt|iI|ph tt# 
idciuL^jLi -xlhJ Uulbr l ■ b. 



N l w Yo» k 6 ^olqct£ a l \up ply C°. - D f pt 15-54 Uhiqn S o NY 



-'It iflftiM Inig 
j n 1 v 11 u i n f 
L W I S htJ Ttpr 
w irh jjlHTfirrl j , .ji 
tiin ‘LJrl , (>JElU 
laid rijlt In, 

ir-FMl fmnip. H+nd Motipt Onl n r™i» SlBmoq- Erw TV ta rw*fc»^ m I ■■--]■ --.mwii’iKa p |j,|,- 

tnln h unr-flbftb r^dimur c»^w II IN DECO. ^41 John SJ. P Bridgeport, Conn. 





CVl llija dandy i-n .1 aJ.:| |PiH- art^p ItiiiJhU ■ f 
l ljini Cl- i;-d, ^ i.Lir [ Flli.n Clulilnni (llEnli 

I I . 1 - ftHpilEB. ^■Mt! IPriB I i'll Fnr Vi iin rnm-. 

HOY HAICOOK, 32 J 0 ^ -In At!., Puilfsulh, VI re rda 



PAINT SPRAY OUTFITS 



H-lg bargain* In nalbnally hnewn paint aprpytiif tqtilp m*nL 
Alio iti o-l art Itid *leel rle tbol* for hpm« warkih^pi. Sind for 
FREE CATALOG. £p*elal Dealbn* PrapotMlan, 

NATIONAL ELECTRIC TOOL CO. 

HI W» L| let 5 -t~ Dtpt. Chl^iiQP, HI. 




2C MINUTE 
Car Washer 

kill rn Ji'a Ti nnb- 



lYir ■ it and riMifi 

t b Li fed C ll P-C- k 
(jlinip (J ir J Ef»Tit- r ' 
Ip.i iitiLyaEU'D- 

HOBART 

BROTHERS 

tzi i-MJlPF.#. 



3-H0UR BATTERY 
CHARGING 



AUTOMATIC 
AIR SERVICE 



J 7 n:4ri iildn (fi f4" 1 ' 1 

im'u: I h .1 y viLl| tup-: illr- 

JuLiirn >=1 7.j - 

Vld.-r Ir Jr-r- E^K. 

1 1 1 1 ■ n li-rlJ riJ , mmm ' 
f«fe E Q. i L r, ■- 

ilrm. /*■ 



■Hirui- bijxiT hijMp 
U^TB t>< jT-l* villi. 'Ill 
iBTiailTlEhl. Is^ll--- 
! ■ -h. tpn.lt HIT II :£ l 
■iwiyi f 1 felly. 41L! 

AJ ■■r.i l.l;. , 



Pill yonr-bopn-h-nr^i 

r .nilr .1 1 ; .f|.]|p|*-+^ 

rlfl'tide I 'Eli. r^«i- 

Nr» lirnK'r, UilIj 
SttJ ifr.fillt.ijp,. 



WITHOUT 
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MACHINISTS— TOO! M \ MRS — 

DIEM AKT RS-PATTE RNMAK IvR $ 
Vfinr Money Hack If a GTRSTfrEB Tool 
Gtivst jIuk'h not Fk-a&e, Fret 1 CdU^. 

OERSTHER TOOL CHI £4T$ 

J3Q Columbia 51. Bay lcn + Qhlrt 



MAKE PHOTOS INVISIBLE 

With LEROIMYSTIC 

Mjiflic mint inn mokpft msy phrafri fompleltly invisible. 
I tamp linger ur elqth muips the picture nirEit buck into 
view, Startling! Mygtbfyiiwl Loads of fun, (See 
Editorial on page H"lK) One hot l to trejiO I r H P ^rinls 
4sS^ or « m:il lor. With dirvotiona, 51 plus 10a for pnf-l- 
nge. Solid now + 

PUT PHOTOS ON CLOTH 

Frint fnvoritn ^nafwJiniF nr porTTflitp nn 
Handkerchiefs, Tice, Pillows, Kr-arfs, Table 
Cuv^ib, Lyvbpg Cup* t Dinli^ Novel tic, 

L EROITYPE SENSITIZER 

Newo= t prorhiH. of phnttwrupbie MJVC& 

j.'crfi'O- rich block and wo! to photo repmdur- 
titms on i-lolJi, inelolff, etn. V^ry simple- to do. No 
fflJUtprrtOOt rM|uircd. Full iriflt.riii lions with each 
bottle- Ljioul:Ji for 00 pictures. Si j 1 1 ua 10i! for pnatuKC, 



MflKE NEGATIVES FROM PRINTS 
W 1TH0UT G AUER JU- LEND I VUE T A AN3F AN EN Tl ZEN 

IT you have lost ft TiCEAtlve imd wjint more prints of a 
ptctUTV, ymi riiti Ret them, l^ianply hioJcei isrcHEiat print 
transparent with LEROIVUE. Frum lliut h InUr i* 
prim which will be a ricififttlve. IM ii k f the u«ri Alive 
imn’-purciiL with LFROl V L." JO an cl make all the positive 
rint .1 you want. [Bcc Editorial un prug° 1112 A.) Large 

IT Li- 50 c uiui Sc for pgilagc. 



& 



Tree Booh of Startling Photographic Bargains 

TlimtHunrita of itnins offered at real bnmim price* Lints 
imported nod domestic photo equipment art':! optical 
tfnori-s r >3" nil kin i la ut trrrucndun^ anviiijss. Sc hi with 
juiy item dueribed above or FREE for the oakiELg. 
Write 

CENTRAL CAMERA CO. 

230 S. Wabash Avc.. Dept. PM-iH, Chicago. U. S. A. 



HIGH POWERED TELESCOPE 



GENUINE BROWN SCOPES AT AMAZING P HI G ES 
Mnil iiamarl ul In ApdriHCfl *9* Hi* *»*■**! 

lb p.'Wi r I >eib 3uj,iif pflfftn-p*-' L” ;| n hrf“ HHWlV nH-luf* 
i - 1 (ill. ■ 4 *:i i r k---| HB'fl' >' I ' - -A fc'-'y. fi ■ h 1 . 1 . 

If. Imuie Finn L>. LjjmJ . 

In- M r-i-r -r- 1 jnktwiMpo- 

tpiI jrjg n , :■ i -’X cjj.iy |4Av SpkW hMr 

f- r Or D. lit txcijLi Pobir 4 qx Ttlticoso. 

$iM to Abare bixt nii^r* ii , >wrr J .I 

J. llPI Qiiafantoid tv: net mu Uhici lyqii ib M.r* 

(uu* oheI illl-lfclril-*- Jim'T. ai Jrpn ftki<S- 1 i¥C 4- T- •* - T" 
f= IW •fi 'l'H-* I.J Jt* Eirlu . LJltI McJra pr.VHrluJ HjIa : uri O;-] 

•3^ rifucuF*, OnJjr 41 iH mirpMNli 

ORO W NSCOPE CO* flflpt. T-fH 214 Fifth Ave.. N, Y« 



“RAIN-O-STAT” 



RAIN 



WINDOW AUTOMATICALLY 



Tb* Rjiib-tL^tnL fit* *nr ■Tldinir _» JlBHf 1 F+ Prelect j<uuf 

hnwrio frem rmtn I nils II ■. Iu4fVtr*|iOi-t 

Prtem *1.50 C. P P« 4blV. WR. WIHEtEHQ. ±724 trloKnii SL h E^nin, L J. N.Y. 
" — ■■— . 2 



Make Money at Home / 



stiedi Fig eeiuitind. 

hnw r Famous 

fltLVMItWiT! 

American NIushrAom Industries Lid,, Dipl, 6?l, Torenle, Out. 



Oil BURNERS 



We Hite oTtr ihirfr ihodclt 
and lim for rvery fikirpOlc 

irrfJr /or IHSfiStrnUd CtitcUtiQ A U^rriM /"mpo-d/fun 

PRESTO CAS MFG. CO. * - »c'&i2S8S^W lVt 



Spring and Electric Motors tor Your Model Boats 



ruLt fur L-j.iimi iiiu i4' 



BP I I i 1 1 11 AT MODEL. 39 lU«jnifa.iinnh I nil h-lse 
Lvii- - ii iixilairH, .i i,d |i-1Ii«si Jr - 
•^ril ili( ■nnbin i Ik« 1 fspti e4#_, 

fil] (' I l! fir Ij>n! : tI , h pnJy, ib— 
umb'-ifl Btrjlfjrp h bunt rori-ff, + L\-.. 

fir. Hf-irfi srjI il Of ifluju jin. 

S-tROIR MiiJi-i Hi:*!] Cu. 

p . 13 ii - 33J, t*AMlv. WklL 



WHY TOM GOT 
the FIRST RAISE 



nh 



A year ago i oin Dcgan 
to submit bis ideas in 
clear, concise type- 
written form. Toms 
boss investigated; 
found Tom had a 
Remington Portable 
Typewriter, was pi si- 
ting bis thoughts on 
paper at night. 

The other day 
Tom got a raise. 

A typewriter helps 

you to organize your drinking. 1 ( you have 
any kind of writing to do . . . advertising) 
reports, sales analyses, letters, short stor- 
ies, articles or a book ... a typewriter 
will help you get them on to paper. 

Remington Portable 
Pay Only 10 ^ a Day 

You cati k'urii lo ivp^crilc 
i|ii i ek l v , Many proicssiuiml 
w ri I ti i s sc c ii re vc r y sd i J s l m u >ry 
speed M illion t over mastering 

a "toiidi* : system* As litile 

] 00 a day buy s the latest modd, brand new rc^ubtiun 
Remington PortabJo with standard keyboard unt\ 
handsome carrying case, Tiy it at home or ai Use 
-iliice free* And get slatted now , . * send die coupon 
today ora^k yuiir dealer for a Remington. 

■ ■ I i V H ■ M ill Ilni tllillf llllllll | ■ | | tn»9 

KctnioEion Tiaud Itac., Den t- 54 1> I s fhifTaln, Y , 

Pica sc tell me bow lam buy :l nevr RcminRlon Portable type- 
wNit'f on L Ei c w a ihy pklL Ah® CncJoit your new eat^log* 

.Vtflrtrf: - , 

Addrfs . f _ 



Mini mik* Ike Uhl tu du? EhiT wny, wdh * It* firli tori i 

PjirfipEirii w [wih. yog faji pjitfiJv ni4k« il niti Nlnasl IiLj- arwf 
OatcF Work? Need M until? Dtui't worry^ bul bteume j FticRtnch 
Min m l hurry: flfej'rt vMkitif b £125 Weekly Riglil New E 



what? :: 



For Economy BU Y—For Income SELL 
The FIFEt-fi EABfP PtLL RbNCH KIT 

MW V *n& S\m— 

Eaci with I iiilmFlT ckifiteibl E 
Iiwir— M> r l.fp all fliffi, Wrearit, 

Vi it and Clamp walk; Ns, 2 . for all 
PIPE work, H ‘chew«T nuLt. *Lt.; 

Na.3 d f{ir all W]HE, lAairi, Sptinl'makiiia, fwt Mina k , cLt. 

# Gi f« a Ifl-la-E Ptwtr-|iiT, LTUN Grip; Inilinllyn 
Wilhmi uki 0 P — ] 2 t m i 4-Wir T-CnmL IJ-Puinfc AgIim 
nalic Grip- LOCK Rachel WREKCH , . wrti |Dlrl 

• * N t w POCKET MACHINE SHOPS for EVERVBODY 

f§ [VI itrk nLnd Midi this Coupon T'.Hlny with Vour 
I Addrusa— Ctt FREE — Anglo Screwdriver, 101 - 
I Picture Manual uf ivt^hanlcs- — with D Uier Offeri, 

I or n OhlritsutOf Tiiritory anil FREE Kil Offer. . tt 

: AMIRI[\N PlIlREVCK GoRT N MF . 11D9 1. taMsnd toi., emeaGo. at. 1 



Wftcn urttiiiir to advertisers please Popular JlfecAottloi 





The ^ i V “Wnrkahfrp” Lathe is a Back- 
Geared, Screw Cutting EWruih Li*hr with 
auLomatic icffigLtuJmil feed; Graduated ennv 
poiind FfiK; hudJow hadtioci ipindLc; culb 
thread 4 lo 40 per {n* _ 

Pri^e with reveiaing WL 300 lbs. i^Pk 
i&otoE^ reverting _ 

switch and betsing, 

CnmpfceCc $91. flffir^TLipr' 



SPRINGTIME IS RINGTIME 



By^gifti of Loftii* for frfJ- 
dinKflp i;oiclti^iitinfli, birth- 
Jays DinJ Annivtr*iarEtfl. Fof 
7 <t yan thrifts gcorle 
SLiinc «li Catifarnia (and 
in (acl, all over the World) 
K»v§ bought ifom L<dfiP 
— Diamondi of [he fin- 
est quality inJ U'.i tl lu-d 
DOU GLV GUAR AN- 
TEED by the man Li fa c- 

tutef arid ourKlvtfA, 

Send for fin Catalne 111 DAY! 



WCODIMO 

RJNG 

thlSfMDLE 



EUhw cfq.ui*itrrlf *ariTM*fwf to 
m atcfi : c na f-iei'rn <■ n !l rsr-u: wvt veiyi 
fi-err Lnna m 1 eIE« DmisiuniJ ; -rhi'i-i o 
of inlid 13 K WltlUt »t 14 K ¥ il- 
ly* Gulti *4 9.39 

S 1.25 ft W**h 



ItSs motor rim r 

Terms 57.00 pwr 
Bvnnch + Write tor 
Circular No. S*W 



SOUTH BEND LATHE WORKS 

815 E. Madiera St* South. Ilend* Imi* 



The New EXPLORER “Unkenar Model” 



Birthsttirit, Si?rtcl ur:il C&i&tltl Slant 
Rm$s; LapuHtm and Riftti Stis; Fen 
ami Pencil St fj; Rmii&x; Silvzru'a fr; 
Clocks* Eirrtrical Uh rails for the 
Ham* USE YOUR CREDIT. 



no. ao 

MAh^ white gold 

PIHQ , Ony % Aii if, nM 

wSlili- rtf 4 p*t.l uPi, ILB- 

iisrlrd . . . 510 

49 CvntttWHh 



|{t-Sjl«nler Shi* rt IVcd* Perception 
WilA Four PifU/pr Padia Wtf eii-ir f 

Qiip itLjf- i !iJi-|*r li'iJ-iii ft N'T nJn ill tfegIttb ihrfiLini- pcLL* -rillj 
_ 1 - ,+m _ ^ M HaRl«-UJr r B.IJ rhid L rl htntti, fI*. [WfllfOfll UU aew l '--i ■-| J “nrT 
i . — Jn’T'' " “* * — ri' liirlnjF, it* EXPI.QlLLll ooiLTwrti rwdiu tivJl 

liiLlo wtEdlitivti Aim &»wF|fui ilircl reeeNpr. Ad ait. 

jj^ j\ 1 / J h*/» J*l-r l - -I ii 1 - I -. II- h r -1 :l i. . 1 1 ■ v I 4 c i ■ ll'. hir. 7 - F - I > 

K L ■ autl iiipflf-n. Cat'll ' ready In ir#t. Ai-n- 

! M tlnp*i1 V lirn iwJy ij i JI fls« ltg.tr tiiin 



No. 29 — MAN'S ELGIN WHIST 
WATCH— w m BlyliH, exdellimt 
timekeepfr. White gold ftLod casn 
and bracrlrt ■ 513.75 

75 Cents a Week 



-xn.ii<*d. Sdr.j 
p>i£+fe 

t iunr f i.t eciul ; 



inis at nuivit 

, f . t SKA HOE KAYAK 
COMPLETE KlT vrith 1 tirDpl 4 -KJ 1 . 1 iii.Tid 
lEiatrur-EJrarin for "HLF 

m ASSEMBMH0 P ^ rrrani 



No. 12 — LADIES* BULOVA 
WRIST WATCH — "Miss Amn> 
ica" f slender baiyucuc . . ^ $ 24,75 

$ 1.00 a Week 



GENUINE; LIGHTWEIGHT 

umm, e « 

h«fD ft?r -i 
ehlld and 

a l u r ii r £==^35^/4; 
fur «ji 
a-Jjll. ft. boat 

E^ c VK!jE a »fc. ‘ 

■K.-at^jT#. Fw ijokn-*ik cata!i)^iiaP 
hluaLralloa a 1 1 1 4 riinlin^i -of 

catlar nn-T fuhLiiitr ]v A '1 A K. . 

Bt^ IM ' ■.*•+* If H“Hp‘iul>ihliJ ' pll.lt I 

KAYAK BOAT CO.- 14? 



CaTjllii-h ks.ri.jt i 
hn.njcriHiyu. Full 
l B art iL'-tjIur-i of 
LiifU* d*P»Ul WUn r 



10 N, STATE IT., €HlCAGO t ILL.. DEPT. A 594 

TOUR IMONCV A 4 EH IF NOT SATISFIED 



* LE 9AAA FAST 

OF ZUUU SELLERS 

SEND FOR A COPY TO-DAY 

Itii/nr blatin :la ILlM-trai^l Lh one of 
lb® lafiNJ frurL ll-ti'iL i ri |Jiei (At- 

4lI liu* . Thla In ii Glllfttu t vth!, dmibki 
dl k-Ci, blue blruic whleh wlEl i^moVa 



Inform 4i I iau on nny book, fre#* Writd 

Mer:]];inies Press. Cliira^Oi III 



Spors Impty. Gw, 



JUST OUTI EVRAY T S Big Ndw Catalog No. 34 

JU- . -pv r_nrwn line Mmlotfl, CjlwIllatfB, PooJcflj Bly«p 9 lntff P 
••• ’ . 1 ^ Mi 'Mmi, Mrliy . I.:i-ri^ ^ n- :ih.— Lame I^C 

2|y, rjj > ft fii<i fUii uh MuutijlIij Jkuit Huppliis* Either ruai- 
psikl ‘ 2 i}Q Colo or s^ltw Hi fund rtmi order, F^reigu 
■ C 'iMmirieir aWt*. Clraul&r FREE* 

e m v Mtaw nics supply t o. r a h + sr_, Q;ra, a r iil 



REMOVES 

DOGGY 

ODOR 



Blithe your pet at 
regular intervaU t 
for its beneficial 
cleansing value, 
stimtilarion of h^ar 
growth, removal of 
doggy odor, pro- 
tection again sc skin 
di scutes, CIG — 

No ordi oary soa p 
does these things, 

Gei GLOVER S KEN 

SOAP^ J e f 5 Sdient ifical ly IHcd icjitcd ^ A ills h til in^ 
of Borei of Mange add Eetetn*; relieves i t tiling; 
keeps com hulihy l Icills fleas amj Ike, 2>c cake. 

Glover's Afittfifll Medicines arr sold br all DruRi 
Derc-i SpoTiing Guoth, 5ct; d and Pet Stores. 



R A n V A c GIVEN AWAT 

A i/ i V 9 UNiOUE PLAN CLICKS tM% 

A L n i Jihi t \ iuiou? other H i Quallt y, d yri nm lc 11 M mode Lr* Law- 

eat unecN, Buiesrrjfsm, AaeuUi r i a uiaetihi>iira ISflD, write for pJihtu ffLvlnff 
mdiua nvray FIUJI1 BERKSHIRE, Dipl. f-L 130 in. W|MH< Chkiga 



VEST POCKET ADDING MACHINE 



Adih, Fulirfwj. !*r 1 1 1 ii - 1 j-r a . DrriiHw, -^rL ml M^pUv 

r-HfJiPni. ?h m ■ 1,-iT M Jhua dill* PUuUb ud 

uaemte-. !> YiAft- — 

FREE TRIAL 

— SEND NO M 0 -VFY — » ' 

J i +i i i mi ttid x-Hdiiw W# . |R . !■■■ ismi 11 J I hlll> . 

Qi drill 1 t 4T maETTSHB t. It) [Eilil [■* t«UlJ pl.l^ACfJ 
[j .yuliU ['. H v>id -full ■! 10# qd-rMr ■:*! lh Mfe-iliariili 

Cm Ii b-.I -an .i ifrci lU di-r." irml T-ni> c * l j-i-iij niKi.tf 

bn k VflOUiAUDa OF MTfiiTED VBEOfl Wm F TLf 
Ai-Iilh 1 I'r.-p.- Ilk i; CAkGVLATOR MACHINE COMf^NY, 

I Mlra.i p. 0. a Hi me □-»!- at* tHlOAGOp I L fc-lN QIS 



DIAMONDS On Credit 



IOFTIS 

» JEWEGPY CO 



FOR MY BATH WITH 
GLOVER r S KENNEL and FLEA 
SOAP I 



ISSA. 
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The mcwct jumnatSomiJ money m akin# opportunity ever fifTuri^I 
With fi 1 1 r new, l 1 n I rpia-E ’'Punrii ^ n?cs Card” plan, the fynly 
ana af Us kind, you aetuAUy Kivt 1 uwny F R E E fine cini^n ni- 
hil, d radian mid b™uLlful ultra uintLrrh buttle Sflfi; lit the 
Ktkmfi lime, make up to SI 50 earth each week tier yourvojl. 
Every car owner, store, olA-oa, futon 1 , lodge, chib or Indi- 
vidual Will Jump at fhlft opportunity of marvelous nan- FREE 
radios. Writ a for Full Information to Kecure ELI: her or bulb 
Of these 2 Startling plttus. 

DELUXE MFE CD* Dept. (6, 173 W. Midium Sl„ CHICAGO 




Saw Filing PAYS 

Steady erowbiti burtuM, all caab fc noeuva^ni 



I 



v ftjenn g. 

ftfrrt in FparO linnO. N& filwrifillM needed. 
: vest nun, With a FQUSi Autciniatig 
j- j ler you cun file hand. Imndfliidcirnu hr 



ftoeyntnoi, 

Saw 

Bows, KHlIy + quickly, 

Invoalmenl. Send po 
and Special Offer. No nhlifintiuiu 

FOLEY MFC, CO.. 

11 Mam 



accural efy! Small 
.flvrd for FREE PLAN 




DON'T DISCARD Your OLD SUIT 

W mr the coal and wat another h y irfe cti n c 
new io match. Tailnfrd layourTTwnfiisri 1 

Wllh<n-wrlin,(HK>p«U«fai 4 t 4 pri«rt Fiwawi'^i, iti*h:.hBl- 
i 3 rfi«itfljif pattern. rh?nd vp ti»T*a-ins' tar r i 1 ■ . -L 

u* will ■ LcJi-rtiLi F REE Sample ut Lu-jL h.a: . uLu: ■ <l-n . 

MATCH PANTS CO. 

ad W. JlUlM BltVd.j ftLC IH 114 ■ OHIC 4 SO. 




SEND NO Frtc catalog shows 
Mon Eyi how to enjoy this 

i | ei fhpev h^niG and car set for 
3 0 DA VS FREE- Gut* pull** rwllfiT ftC A 
lirep^cd. SfltnUvnliw *2* VEftfl GUAR- 
AMT EE. Ah4 ALL- WAV E ttfladfll 
Wti?# t-odaf... lArcnt "■ to p I - * iFte.J 

GOLDEMTOME RADIO MFC. CO. 

Dept Gt 410? Q^hmjn Blurt.. Dc-trnlt. f¥llch H 




8 ? 000 i$ an important number on your speedometer 
. - , if your engine is protected with a GENUINE 
Pure later Oil Fiber. 

It means the Purokcor Reservoir is Full of those 
grinding crank case settlings that get in ihc oil stream 
and, unless filtered out* cause costly repairs and re- 
placements. 

Your Furohtor must be recanridged . , , and you 
should accept no Substitute for a GENUINE Puro- 
lator cartridge. 

If a Service man Says s "Here is a cartridge that us 
cheaper acid will last longer than Pure? la tor." figure 
it for yourself. Which is the most effective filler? One 
that fills its chamber with destructive sludge in around 
8,000 miles of driving? Or one that takes much longer 
tn Jill n chamber of equal Wouldn't you rather 

have i his mass of gric, metal particles and hard car- 
bon in your filter reservoir than in your lubricat- 
ing oil? 

That's why experienced motorises insist on a GI : N- 
I'lNE Pu rotator Cartridge with its exclusive large 
area filter principle* That's why a majority of at] filter 
p rejected models are equipped with GENUINE Pum- 
laturs* And why you should have your garage man 
rest n ice your oil filter with n GENUINE Purplacor 
Cartridge after every 8,000 miles of driving. 

Motor Improvements, Inc., 365 Freling- 
huysea Avc.. Newark* New Jersey. 

PUR o LATOR 




*4 ++>**- +i 



MAKE COLORED POTTERY 



J ' r ^ AIsa> GurJcil Furnil Nflvplt.io* h ^tc. 

cement and a few molds ea-rting $20 

and up nEart* you. Easy to maJie. Very 

priufitiible, 8elJ far 4 times CNmt. Brjuklct 
130 D ni ? re,r ‘ about. colored ftacca ipny- 

1 ifig mgcLino lor rtuoviiiu^ ze cuinn 

COLORCHETC INDUSTRIES, Otl.wi He I la ml, Mich. 




RAISE RABBITS FOR US 

« tm ft STOCK AM BUY WHAT TDU RAISE 

PAY 1 HU YOU HLUKHT PRICES Kilniilinh^i 

JLahfcieE «:■ IjiJ^ie Urll ETMlDihtr rti*l Kl I bulLdlll 

— 1 nhnwl[ijr wHrt* «b nur hr^edir*, 3 Dc. Ad-Hr-tia 

OUfDOOn ENTEbRAll-E Cty^ima.,Bam 4 O 0, NEW cmr.lbT. 





15 . 90 . JobprEiHEPVi 
ttrbuL, 



Th^ Oil Fitter on Yo ur Motorcar 

Licenced Under $weetla^d Patents 



IP Alt I l Vfll M ATkttmon in key rltLen w&nL 

SUUADS U If EHyre uliLupC-iS of }-R Rom tl 
w ^ ——w w — jh m fy St ij|j u m !1 tlmcis chicken 

nricea. Make monoy breerlLUR them; rea-ly furnmrhcMrt 25 
daj'R r U fl ahm fivcrvwriere on 3 rung, triaL. ftflbd for 
it -P. book. 3 $34 bullet I tVi. why ( how, urlces. Slid no# h 

PlyfflHm Rwh ftoLifcb Chg jJ 4 H H, HiUph, ■mwliwiti 

Print Your Own 

_ i^^jCarda, stationary, eireulum, tajfB, labeia, advti-CL^Lngf , etc. 
Sate money. PHirt iw Ot Iier4 , Big, Pmfit»;eaFy ruk a 
Mint. W[l| r|?i pc pijljft l i rlntLn^ ILh # rip, J»jr»m-|prci»i 

JHBPtll np, JUP, Fmnri f aw fr«- h-nhil.a j^rnl all 

THE MEL-SEY COMPANY, IM^HScn, Conn, 




INVENTION 



Brings BIG MONEL 



J k- ilUM.v[r AH Meld. I 'iiliiTB 

Jmvi li -|m, C'HITH AMl Jm- 
b -Cin. jr, iir,n »li llill^ 1 WQ i I'lii 'lil Hii 1 I '.>j 1 A riru ,h AmTii ilMj 

Wllij BN flIMkilT. 4 JM| JW.->rLLVL- |J[.- r llirH l-i. ^|fc£iB|llL%! .i|j T 
UJKllQjpL'd. 

! MH 



PIT 

SEND 



« n«*dwl , FIiies, No Film «r Djrl Ku«m K<qinrr J 

Ui:,^r :.[ir \j, |. ,^i|i-,L u. Ll h r*«i bumbn il -ll LLi lihihcJ :l ij-"- 

S*n#JI In VC -11 m»H< ■*- Trrm 4 mdc>y* Dpp-iirlL'hlLL-in- I u P 
Mflfl «l4 MAKE He FHDRT ON EVERY DIME 

Sutl OON nrn hU 'Am Ms I ILl 4« pciewn. hut Hunt m»n 

Ill'll In?*, rarkiri 

PACIFIC 8IASCOPFS 



PhMIA- 






■ml SPECIAL 

ni'trnl bnviicJi. 



ir.tlfl. CnmivAJj 

UTid I L C:i i*: .j u In - 

I ■ : K n IVilI‘1 1 

i i • 1 1 n >• t L , r 

FBI E 
ll'uJ[p»!ad 
D^Oklfel 

(JFf EH lu nur 



B B^rLrtC E| +i II*. V*H,. H. Y. 

200 W- AJ-™- Cbl=aa*, PH. 

3610 Enrl|M Si. U*t*. Mq. 

1330 a. Wl Thlrtl Av- - r Pqrtlwi 
7B2 Mli.bn S« . , Ban F'liukcr, C -I It. 
so?- Bviil.wtnl PbM, H. 1 ., Ali-nlA, E*_ 
COS' Prvitmci E VP.. Ciunlir^rf! Ohl« 



ARMATURE 

REWINDING 



Mum, F.ipibklR- rnnAlRF tlupdal. J-iupr/ 

OaH l^rsaJ-l it* AjK* l 1 i'n-r-[ 'm iT-ril-k- l. lLd.ni ih 'iEk 

Uftuch 3-J TfII rart. llmilf-F 7HO-7JA, .hJnri-TiP- 

lul f E .PLTi. aprr Lnl eJj.-irr.Mi nl Par :p -i.ilu ij i) ii.i n ■ II K A. 

** nfnllltLHP Mi 13, IE. M F ' 

Il-H' 1 t 4 .ntl, j-F>" Id 1 “ |A.LO. ilfiiJixH bMflMKH Ilk- 

■ Inllrd li| vjf in nT- >r n El I JLi l-iul-l -fc* iIm- ElMii AT Lif-ra 
El 7u Raul lip. I ii lull I nl nEn i.ll Lnil Lr'n ]>iWlrA 

j.Tii't'i DU f'inN, nini'T, irMton, el n 3Vbu3i Alnuij 

■ L-^iiir* ^mrtpAritr wIeIi at 1 ii jirni 1 ii^A Illl iHI. 

a I . J ’■ aim! un. Vap .s-.it wnalfF ];tiriH nL bl^ iu»lnni r 

BiuiIih firb p l*|i etf. Many Sid Girirvn^p*. 

triangle appliance company 

3Z5J Trier Ave** Detroit* Mleh. 




Vb# nrn.ii L-.iti-f f-u m I nl y r~— 
Tri: imd - . >....... . 41-40 E jj . 

WaiJipilt mrvrliJiirB motnr* e^m-. 
r-L r- 1 1 T y mwmiiud 43,50 13. 



T^Jicn tcrJffn^ to a£ft?f?rfrser# jnfliitiojt Popular If ccJigjm'cs 
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TAKE THE GRIEF OUT OF 

EMERGENCY REPAIRS 










STCPS^lEAXS 



SMOOTtHWf 

^NdiTS iroK : 



Possibilities like these fire ever 
present to the householder, but in- 
vite no delays* repair hi lb or ex- 
pensive new purchases if you have 
a copy of the Smooth-On Home 
Repair Book, and a can of Smooth- 
On No, 1 on the shelf and like to 
1 5 rove yourself equal to the ernes* 
gency. 

Hundreds of repairs similar to 
the a hove are made quickly , easily 
and cheaply with Smooth-On No. f t 
which stops leaks of steam, water, 
ga^i, oil, gasoline, smoke, etc., 
anchors loose screws, holts, nuts, 
handles, machinery, etrvi and bolds 
equally well in metal, masonry, bath 

room tile, and 

wood. 



Smooth-On So. 1 

ei panda in hardDn- 
nnd when iratul- 
lk cud IluIJp an tip I j M y 
tii e metal to 
whirl] it is ntleiehed. 
Power plant t'nRir^ 
fern, ahnp furnniPEi 
and. prafeHiiotinl tr- 
pnir nil'll prefer 
Smotilii-On jrppn.irFi 
becamw Oio simple 
cold application 
a Void* tin^ rif-k and 
eslra labor ami a 
dfpfndabl* fiaiiahed 
jeb ifl ready in a 
burry. 



Hgmi r* Auto 

Repairs 



SMOOTH ‘ON 

Writs For 

FREE BOOK 



Leaky Kettle 



Stove Pipe 



Oil Leak* 

AT ri il tktf 4 r#wpfyn for the Stfinotk-Qn 
Rtpdir Hook nnd Bm&oih-On jVu. 
J in 7-rQ uiu:& (>r I or S-poimd can 
from prctf frartfrnarfi etvrc. 



smooth on 



A mddm leak in the hoi leahr 
heater — -the hammer handle jUes off 
- — imhr squirts from a dent in the 
auto radiato? — a drawer knob pulls 
01 it — amu's atrip from and loosen the 
door lark — a water pipe freezes and 
cracks — one caster wu\'t stay in the 
table left — your favorite pail k tarts to 
leak — fi persistently loose nut puts ^ 
vacuum cleaner out of hu&inc&ti 
etc. 



Radiator 



Ht» i RTFLED 
btrrtl 




Crosman 
SILENT .22 Rifle 



HO CLEANING 



LOW COST 

AMMUNITION 



ADJUSTABLE 

POWER 

PEEP 

SIGHTS 



FREE 



Grooves inside bftrrr] m flier tho Cronm&n 
n rent htfe with nil the hairsplitting ac- 
mmey this term implies -Shoots i bullet 
■Sam 

pnw 



ley tins term imnuw, ftnoota duuifi 
10 Bi*e ,22 puwdur riflo. but silently, 
rDrfuIly, with no recoil r tiding tii& 
terrific force of cnmprewetJ ;ur— same 
force IL S, Navy uitio to drive 2000 3 b- 
tnrpc-doea. MftrvdiiU* bir IftTfcct, amftll 
game. frinp;Ie and £f] slmt reitenter mod* 
elf. No UWW8 r^tiuirud. 
booklet contaiijiiiff important target and Fume 
shnrtthl£ facta. Also tree CrOftmiio C liLli log— 
or nek your denier. 

Crosman. Arms Co . 417 SI- Paul £L V RociiMtnr. N, Y, 




Better Built 

Lower Prices 



Only Beats With 
Full Length Spray Rails 

Jvrtfp iKM^ftnffeTe ik-rfectly 
dry — ivrn nl high SneCdi. 

CatnlnffalM show* rtuth* pjj! 
liOat complete with salt for 
SI 65 . Two biz factories 
Prompt shipment, 

CATALOG FRtt 

Writ* f jtr rfinr nipy . EPlal^'iilnd&f _ - 

bu( in wlucta Tizim ua Motor Ou^Ei $1B1 and up 

THOMPSON BROS, BOAT MFG- CO* ^ 

f;l Ann at. | _ f \ H 3 (tni Si., 

J 




Qu4 boards $3Q nnd up 




pi M 1‘ilLII 3L. I 

FESHTIGO, Wli 



ifiwt 1 pUMWi 



COfiTLANO, H. Y w 




1/tm 



AMAZES HOUSEWIVES/ /*§ 



Ma>r ‘■.(dik i- Ll r ||1 In J LV ITH ll ! .rrTill-1 rV in_C Woritl P^p-i-i I 

ii Jisr ®l& nSUnr J ir^l l>-»3 1 I.dji n*i k'uwoiful bjftirciHii ■Ten - miifk 

(if hJ J. r tlii>, Ov.iJ ! h|i>. h ,j J.1 1 1 it i-l I U - , r fr fc « Mt»l- f EtaLm , bflQO h^l l'*T* 

\ \ * bii Ik m I -*i uj » ■. flij ppr' >ni| «|-*nii^rn ■! Ta.1 bipi ir-ah-i"* |a|pFAfcil AnJi i . 

■ h:i !r*r|| HHtn '.T^f *1 IK1 PMf lirji^F iJaHj. Sf’IIi F^i holD^Si. ^I'I,hi!||i 1 mibi- 

njT’nl'i. PnU frnin iiwmhlri, C<-iniir.l>«4fm* in DdimaM. ft'titl 

l- r rjrEirflwi T*jfih t? -i i TI .f t nnd ■ i- 11 lUIhI lm TOjWV} 

feildgi^rn FrndudB to ffDMT, Qrml ftlrf 1!F pntih tU, CH[nrhjH- 

— Wind llrLven — Vqti tftllM 
„ Ihfim. Blniplo direct drive — ■ 

mltanmtio control. Copy rented hltitprlntr-. WrLtla 

WlNO MOTOR ELECTRIC - RIDGWAY. MONTANA 




ELECTRIC LIGHT 



: your 



MARVELOUS NEW LAMP 
CUTS ELECTRIC BILLS 

Aet ! ial I v eI vm 3 fl % PiSnre lleli t. 1 ri nuH 
IlnlDmAtlgn nr Urtfi ^iubLIet buJlra jmit nftv-p 
CSuaiBiitocd lOOU |nj.rfUH^ he urn. Five aiiEia^ 
AO tO ff)0 WfHti 

BIG PROFIT FOR AGENTS 

IM Witt S*mfr. f#i. prltfr H 3a, t*u PSc. Ccntl 

ypy lierriil ZTh ; (api 4*jD|il@ ind nsoaiyp ^XDbkui^f ajlIm 

dept. CFU, mASTtRLITE go. 

11 a E. 21rd St.. N, Y. 




Make Money wiUt Roadside Stands 

ifew ir, bund tiiein Li Expliilnnl in Hhop Notes for 103a. Ului, 

AO wite, postpAid. 

Popular Mechanic* prnu, 200 E. Ontario Straat, Cbltug# 



SMOOTH-ON 
574 Cumrnu 

Plcaae aund the 



Nanj-a. . . . . , 
Addrefli?, 
(^34 , * „ i 



MPG, CO., Dept- 37 t 
nipuw Ave if Jersey Giiy* N. J. 

/r^e SmOoth-On Rtpair 



* ■ n + + ¥ i • + 



9 ■ + ^ P i 



■ ■ ■ a a. l p 



FIND GOLD 

Gold 




Gtmiine 4 
Professional 
FREE 



UtBrl li V MillAfl. J’rnflJipcFTTA. TV.' Ml if ■ [IrrnLDTa U> L:.-ra .1 ■ ?ilirl#d llVB dN 
%if - , I t n Cl H Einch pl v -.t,. I n Itk p j;l*>- r* ■ LLh 1111*71 -* |t1Iid Iijuj “HOW 
AND- WHERE TO F|HB GCV&, 4 hu;- S11. >il rnms kiL-:' trc*M*i Q9 OCilil 
IliJtttillC CY-cf nul-i.-hnrJ TfLIp ?rt ■ 1 O | TiwIV- C, f Ii tir IdOil fvt.-S h'=T| Hill 
*4f (iDiiiiii cc^il HrttBln inaBT new Tkefv hMithipi- wTirr* inrl .it..'* mat 
t?L "^W Wfcw“'i«raik for jwir rapf t-r^HOW AHU WhCKI. 

T n riNP GOLO"l . M lu.Y-,F l ri'^ t-f. ’f) |> vjtlfLL f te" mil. ■ IrJ IjliJltnlCiiL 
C. O. I>. rrJ>ifi fi Il-iS. C-pniiiu* f ZVcJ^MiDnd.! dm ti-.Lil IftriwtBf 
*Ut rtfoiL I ' UHL -1 wilii en^ h Ixtal:. 

i)i l. BUvGENHElM CP, F Pub,, D*at. 3 tt-f b H 3 S*Htt SM, SU FlUtlBI, CUlfMM 



TVJirn wrilfn^ Id advertisers please iiiirttffoa /'opufar Mechanics 
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MIA 







MILLIONS 

WAITING 



£,] frh r rp to . 



nipiiir wtU i i 



5 0 a W£EK HOME! 



■*r,i i y . Gr>>w titcit ‘mun-d m bu# 

gJLI . Jlll-r JliHrri. J-'ULi. 

HUIHRqoM GHOWEHS iSBOCUTlGlf 
4J1-HCL, Clirk 5 I eh^Mtr, «L. 



Motor-Driven 
SHOP TOOLS 



To Buy Amazing New EZE-ON, 

EZE-OFF CANNING JAR CAP 

HlrndJe is! wrlNt scute it jLlr-rl^Etl an 

■ — or rim i>Vci StfcHiiifculy. No tpoli, Ik* tUBRJ 
**r -irjiSTilne. C-ftimol *tlek or ciim’dc. 
pi mil In — lO-yrar-nkl child rah operate. Ella 
Liny odd or Ptimikurd Jur. MbkH :nr fLiitll 

r^liic^l for yejirw. 

IMti scaw^ri Junt utartlxuj i theses mil ileniniuiTmi k>n *r :»«■- 1: eon- 
vtlieVH liuTHlmlfl isf ihcei iLiid women in., n &■ I in ■ ■ 

Ivt yn*tr. fnimir un worked Inrrl torus nprn. -Vi:.! H Mr t mitfc 
hehJ pKii'NjHhti.un. Wrl lo toriuy, 

CANTON PRODUCTS, Int., SQ 7 C Brant Bldg., Canton, O. 



d;a Five 0Htlan3. Braeg l^mnd. 

l> 1 g i/z III 1 ftiescope powerful s _x Lcru**. |N l-M lLe 
Finn. ^[wceaI J'.yr Mewa lur Irmknit: nt Hid Sun, Included I 1 ' RLE. 
Can lie ut« L i| jis-i ;l MpTimi j ' [Hft. GunrEultnd blrf value. E'oHtjiaLiL 1 1 . 7 A* 

C. O, I). 15c e^Stra. Btfrtiyer & Comping, Hu T-4B. Tmnton f N- J, 



Npw 1004 line of tP Deitfl M Qim]iir 
Tools includes imp raved muter- 
driven Jointer®, Hand Saws, Cir- 
ca lor Srwa, Lathes, Drill Press, 
Mem Mi rj> Cutter®, Scroll Saws, and 
Boring* Hpnting, Mortinsnif, and 
Sanding AEtnchmenln, and com- 
plete tine of ncceaeoriea — BU. at 
thu new low price levels. CDCC 
Solid Today far FREE Uhu- NiCl 
1 rated Sii-tiiitft* CatflifrdH and 
fLvUita of 10 -Day Trial Offer ^aiaing 
mid Em j Paymunt Fin ns. A'o obi Ji**( lorn. 

DELTA MANUFACTURING CO, 
5 ? 7 B No. Holton St, D-epl. A^lt 
M I Iwauh fid, WiaCom I n 



When a heathen needs 

an oilstone 



; BE HR- MANNING CORK, U , J, S^ts 
i Depr.Z, Ttof.N.Yp 

i S end me free, Noj-ttm Pike Hool," How m Sharpen.'* 

a 

Nrfw#- 

i 

h M « « « *■ _ . _ . - - 



PHOTO-ELECTRiC CELL 

At Luti A HimHe, wfFldcnl P in J TO E LECTIO C CE LL 
i nr ir^citiin^ ex [ht i jiiuili i tii nmi uHMrtioaJ u «. A 
EUl'iil oF Tilth t a 1 1 1 h 1 f , alariH a radio, ole. The 

*fl !■ cornpliti end g'M«nnTr»d to flfMrate, 

with thr PHOTOELECTRIC CElX 
La tkolaiapt lifcmk nn TELEVISlD^ whirl] is 
ItroJtMJy (UtalixM wllIl i3LfLKTmrn& l ri«,ol 
u-ktiaioa bei*. This kitnuj nintdutini 
AuEit tN •- ■r isnii J ini* iiu.1 >- Sl.DOi 

WINSTON & COMPANY 

DepUS, IIARTi-A^U, WISCONSIN 



Sent Cfl mpletv 



W7n?n iE?rtfifif7 fo n^ycfffjcrd tjIcctsc mcnrlon Popular Mrvkanicn 



'T'HTFY honor their mychical anrescors hy gto* 
tesquelp carved totem poles. Those AFsista 
Indian Artists use knives made of elk antlers, 
sharpening them as best ihvy can on narive 
stones. 

Alois Ling* one of the great American wood 
carvers, has done sacred subjects in oak and 
lime wood for many churches. HLs graver is 
sharpened on an India oilstone and [lien on a 
Hard Arkansas aihtomoA On piLnsmklng pares, 
aitcr making a few culs + It pays him to touch up 
his graver edge on the hard Osfstene* 

rocuvccanieos — a face or a figure — in agate, 
jasper and amethyst also requires constant re- 
sharpening on a Hurd Arkansas scone, 

Ad /he Knacks of Experts 

You will enjoy reading the Norton Pike book. 
What cxpercs in different trades know about 
sharpening cools is dearly pictured and fully de- 
scribcd. Why guess about this book? Write today 
before you Forget. It coses nothing. 



NORTON 



EiiMAiJ iS23 



Use 

u.'hat Experts 

UK 



KE " Products 



flider Agents Wanted 

** Snlurt frnm TK^injir «iyln r colon nnd Fizn of 
Mud Hicyrli?a. M v f i:«n ( imprQVeaMilL EldfiUd 
cilubil giuun^ RANGER ajid ui^ti tnct-riu-y 

Direct to Rider; 

kiir^rlcu friiHi up-U^LoLir uj tlvi'oh# Qiffiw* iLnd e^frui.. 

f- Ibttiih. ftwirttB, tcT^rF^. pnHn. Eqolpniriril, iihiJ re« 
iirCa pur, i ttiiLtiJj uBEuliincaL EBlEbbilhEd 3Q jfi. L jra. 



CYCLE COMPANY 

DEPtEMMCHICttO 



Wilt, 
t-oday *#r 

f r«fl Cfltakfi 



95 



Aminoff Teei'ptjori^liHtAfie^ nnd tone. Unkard trf 
prare— tulMi and remote co-ntral includod. Install in 
3 D mi ru tea— no batterigdL Enormoua profit to be 
Write quick for Itnjtory and t*rm&. 

P + W, WILCOX. 1 14 1 Eu Sic riu n At. Chir a*0 1 



AGENTS WANTED 
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POPULAR MECHANICS ADVERTISING SECTION 




Buy at Bottom Prices 

F ROM Maine to Ctdi- 
forma f from Canada to 
Mexico, all over the world, 
thrifty, fjir-.Higbted people 



rt i|| are going to take ndvan- 
Q.M tage of this last chance to 
;y$ buy quality watches and 
diamonds at these low' 
^ prices*. 

We bought These Watches 
for You at Bottom Prices 

When these are gone, even our 
^ great buying power will nnt en- 
A able us to continue selling these 
Ik fine watches at such low' prices. 

jii Send No Cash! 

; j/ Think of it! You cati Ub idnntiL^ 
ofthfw brtrftuinj NOW rind imy whon 
print** luttfr jmnn tip. These Wotrhus 
r are BU&rantecJ far rt lifetime of ulIIa- 
fartian not only by the Santa Fe 
Wajcli Ocmtpuay, but by ths great 
LI] i Eholn Watch Factory, They arc ho 
nctrarnte that rail Font] and povamment 
u_ oiFipiala 



tlniy arc ho 

. so perfect that jcwvl- 

. A rr» any ihtvl llioyarr worth frnm f j lo 

If ia more than wc a&k for them. Wo 
^ 1 *_ will nelitl OHO to you nlail lot you 

■{ /- • % wf«r it for thirty daya an trial, 

J) Diamond Rings and 
Wrist Watches 

-Jr Write for our New Diamond Ring of 

and Bulovu Wrist _ Watch Cnt- 

_ • £j, H=lmv.jr i- nmrvf’loui? new fiesijmfl fit nrien* 

win ch eanDQt bo cont i nued. This Hitaton is V R F,E. 

Ah WaWhftaand Diunioml* pqld oil E^l*y PaiymELtiLa. 



Sun 111 Fc Wsllch Co., 

6b Thornoi BI<f|i. T ToplkB, KnnsaA. 

Fh’a.w son lb ine the fata kin I have checked 

Railroad und Dr**** Pocket Watches. , 

Lndlcfl' lint) Mm's Wrist WiifdicH. + , 

LeisHeh' mid Mm 1 * Pin li mud Kihkb , , , 



Addrcsfl 






BRAND NEW “PIN- 
LESS" CURTAIN 
STRETCHER 



PAYS AGENTS 

% m A DAY I 

TUK tSVESTfOB THAT ALL 
AMERICA II At* WAITED FORI A 
br*ii J nrw PI?<"Lf;>K cmrmbi iirrMimr iLt 
wu-rann hujr im vkh 1 *-- Irfiu r— ii i* 

* In hL' il I r'lrti- 'h, Fln l.-l.i Bi .) i|. | tfrba »llj 
rnttum b| tsl rnqinrtm. On b*' itierl inrir^iri 
hh- i ii i d ■ t^., FLtfl in tiny pttpJI drawFE- -m J-H-rs 

ikH In Ml* ?MJp pi * pr.0A#Iihjim3jj |-.r 

iriM ■ ynl ^.n-M ’in U» IHF-i. PP-fi;. 

DfiMT.^KNH MOKEY— ■tn.nly m liI tihjt 
liuir " .i i . ij iihlmg fi >r actual *P-m|l]£ U.-Ui- 
i.n«FTni.i[ J'KLE evj>I a^i id! 

THE VYAH1 NUHUrACTUIIINft CD. 











T3 UN ERRANDS, rkt* to work* 

Viiif pala in disliiTiE towns — put 
'Vk^*'’ ou your biqcfc wkb this 
nrw, 5 to 10 Rifte-ao-hour Spc-cdl- 
hike motor- Over lOO males to the 
iritlon. Eisy* ptihl it Jftillg. Speed 
L'Dtitrc! on bundle born. RIDBH 
AGENTS w.itiiril. Write Eivin- 
rude or Elto, Minufacturrrif 
550SN, 27 th St-, Uilwjuk^ W£s. 



7c-rmt 



STOP BUYING RAZOR B L A D t S 
Amazing Advertising Offer 




TIip Of^ra .‘'■nipijiw’r ]# n <w. i ri«*3« i lut (.ni-rntinn, ll^mm WPl4 

BttOP* Glllr Hr Ijiw iirntlurttLS nrw, rti us^ i'lpll imik 

Fy plinvr. The (inil fff Ihl.uln jtrv nlH 

truiTiiLi M utllj hnunl bin I ^rrujipiHi at em cti miurmiub. A re*- 
l»rtNT r *liiliB|A|Hl UVi^lltmtilPrwteSpfitEltd. Ill Hi * 

1 'T. 'i ■ i - ■ 1 ! i : lt. i 1 1 1 ■- p i ! '■ ■’■ iiiiki-hin--. A.- i. . . 

sif \ tnu-rilJis fin - r Imti-n i nni BiT’,r]i _ •! :hf ^ i. ^ i 
*1 lj|-rirj*i j . tn^vllly >Lirk t'l ii!u!ih 1 iLtiil IWlh" 

\ I luf; ID ni^L. Till- utter Juf a tin in i*E|ly 

\ . At Future [nice n-jJI t-r tAOOu Sutmnfly rulyi r- 

[ iXtAn m ja ^- ^ 1 £2 r^tt oo 



fjike ei twa 1 1 r i Fut eoNijjelcnl Csp • l 
ElTOlti yuLLi* Vent ntN'l-Pt. EBjiJFI.fi 

l'UH"J»1 AlMihhjnlki :ftfcia’ thiirc in off 
iTfim-t. p Ava> A Lifjirj i .ii > ^ 
C 4 h illrl 14 It dili Vi-ri-i| to ycftir IT 
II Hi. Ym KFard^^lOKTS. 

A nr¥niii 1 1*11*1, nr imailiiwk, Pv'rranI-, 

■.d, HLurjhb^k nrwiii i ingl' y Inw dtIi-mE. H-i-t a 
' l 1 -- y? fur |A tJmn- 1 TM*I fct nv virt. 

M.yillt cast MTH5... Q.JTB 



AGENTS! 

ti l*_Prn lit*— 

“ Quiet; I Xuh' 

■■ 

I'Eun Ntiklin ytiu. 
Gpt frLikl u-rfnr. 



L A. I JJUllB, M/f 



AT LA ST I A REAL POCKET 

L ‘»11 tnr -Jj-rimi Ea. t^het TT ETTnwf Nfl 



JtitlII alifi 



it ruizies,d in une 

icate, "rnfanfat ArtJ [Ui- niTME 
imiiiD. in no atlwr ofmirtvuiDd 
;ile™ HiJina etcht ijiMn-i-r nuiiJeuL 
^lail *!nni[i leir clrnilar. 

nc ip, mn iiotii st 



Denrof * Colo 



Malhonimics iVJntle Easy by 

ROPP’S CALCULATOR 

AND SHORTCUT ARITHMETIC 

fihoWrt the Ann wot pm QnjrEsJv 
ft* rx Watch eh^jivi thul’aiue to alj 
Rrublnms likely to oorur in the 
Offrce; &tori3p ahopp Bunk, Fiinu p 
Of Fintory, 

DYL-r i , 0 Ufl . &fi 0 Sold 

Eipliilup nod ilTTiiillripfl every 
D’l'i 1 1 r?l i ■ i ■ in ArlT.tiknrriir. Mccliqiil^. 
and M^nsumTiiiCi 

PRICES POSTPAID 

n^kSl^ FltilbN Ktrutwl Rind- 

I ft it- ■ ... i •*. + + + + *■ * # »» ♦ ■> i ■ i . , . 

Pocket Sire, Arr E.euthcr Hindi- 



CASE HANDS YOU 




POPULAR MECHANICS ADVERTISING SECTION 
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/ i sniff i t 
ffft tuna j 



* Eti 
mute 



PYROII 



Algpilf* Dill IH [rnet, jJl*l 
fj m- i. • rrnTfffnHjF T'jrtiJ. fjimii 
ul> n n,tw - nMirril 

f[*tr 4 *3l*l* W btiprfT I>< 

Jf,.|iii.-TP .Il ir.frjiunurLa.v K *t*i * 

— ■ .r'4 rrps'>«nr J jujktn ->l 
l.nuii.-an, ni.loLi u iid sn-» 

^ikmt ti? T*i| ilfGili ibrtjLi 

fiikr-ri— *rtl- , 

u A:irvi rJN^rlJ ffrW * 

PrtfllTIi-trm** frin-inF /vr II- 

nfirtul A -4 A, rmmd III #1 ■*' 
vtcfrl ** Aniir tut # if* HwrJJ- 

nt.-tf fh 111 iilril ImI |Lr Ir jr- 
^Ti M 

" H i ui*.f PTJKWt Llk HU -'M' 
rarxiHf rf-crTn* r.h» 1!' 

jjTuif irjwf iUi-itl l‘I fitlll ~ 

ITfiFfrf I*wf i fcl,Flp 

| LF Wi I Li ir aiuuJ ■VfKI h* la-rJi- 

HTl jT-rf iMr I' r.M/JJ i. iwr* 

pj^rfiM, ■* i j»rLoiIr v y,M#fr J-M 
.■■> rttf u aij'A « hw*4 

ilUtf "i r- 'J " 

(■“■.□hrsl- Hi" JPIici’li NPb-ji* 

A-jJr# JYfMrtifn R*iiipif 

r tiHl-^riA 

Airik-l'JUiwr. WanMjTuJijrihy [ >4 

■J , !-j ■ uire r H'ciwpjiif. 



T yp.iI i* llw lilfirt fcicnAiBr wiifcfi-fe* 
bihii 1 Ml UitiiirAtJkil] — El it" aiilm* ITIit Ll, 
tl-. r i. bU rutfilrr* J-IrtJ pur lUMrJTV 

n. «™ ™J ***** i™™ ii 

iihuil p n II f riri^infil ni+lwl w.tli 4 Jirni-K, ' I wpna-t^pMui, J -,u-|i<« >H drvttrLHjfa, 

■j-tii li i njLrllT l- 1 - 8 — r^lJp Apt-ijiHy ihmktt m*lni ^tfJiAncnHifcr I/'MA 

onrT i.reirJ ■ * | u nx-H4nT Af-ffJhfl "I'P" f^AHni-in-p.*. A? ScrTiW06aNuaUi Ml.d |=-rupji:p 

■ vvimnhctt. Wth# U>t triiO Trii Oflitf. 






EMSHVIBUTOnt: lilfc!ill DpHlHvili)*l I'B *11 l«T»4rl«|. 

nitliiiMi iiwfcpji iiptrih. WfK* l*r 



DlITHI9UIOHr M«IHf Ml 1 
H ttkpiMtr ilHrUm W TS tm 
iwuiing r«^iir MiPvfKiwiri 

W. V- Klddiir fm, 



SEE 

■eg*!. 



Ca>p tt ■ 

U- I. *. 

PYftOlL EXHIBIT 



. HAltnlfli] *Ml H4i*r»ni«d bw iPr^pM 

£4 PlriirM E) I d|£ i r i-i trail#. Wpic m 



AT IUf WOffLO'l MW 




IJrh ■ i i'-P PTIil-r ItJ 

J.jukLilbut -i n l t iMirn 1 

Ui , V Hil iMrf, Hi : a 



!r.s b!r U 

' i ) iit irnip 

M — , inrrji 1 1 t 

IJ.--.iH:,. J hjT L| I k.iipfTiJrliril. llttWT- 

n .1 J a .1 1|« tn'-.riiLt; ! IlM IPIST--I utYv. 
jVd i.-h if ii ii pi i' I.^t T||5_m^„ 




OTROIL 

LUBRICATING PROCESS 




w DRILL PRESS 

A Mull i IT "Amprlcnti" Ir^imnh nl 
ilcaltftu cultiPI iku of hn rut* 

PThfT (Mil Lu UuJI. (SrLjls, 

In iuhl Vtitiil a+ttw. [Sunl IJiij fiplGlkh. ] 1 j. r pn(^r:in, >1* nth* 

rij-4^ « I'BruIkt Ltk. Prm Ihm c !:-j - k. I" '4. Fvr Acnorbam 

, I. H k, iuLd IE; fi.r k#j j VM' J li»- A ihMWTi. «, «4wBi-fthitL-r{ 
*?jU: adj*H*K\r Jiuitui ItkUa II. b*r>'l [FnirapJ 
liw 4 i-i nriiHp j- -w f.rL.-'jd p^rr liibL rJLiJiJy. Al toti'l d- -li^f 

,,r ,i,i r rp^d iJirFct «o F**-= n-t «I It. Mw uliu up™ C. U. D. 

AMERICAN MACHINE &TOOLCO. 

D#pt. P. P.. ICO Broadway, Hew Ydrk 




SENSATIONAL 
NEW RADIO! 

Tmir* 3 .V J f f HI in i‘ I t m. Fnreim pLaliutaM. mu y YwjJii'B 
|«rn jlIciti.i i# llII n . ulnr Up. l 4 - pmfE-uiiiRr anhAteur And 
I jjlti#- j I :i n ■: i r [s-liiin- r'wivrn 1 ! iiUi-kLis, tode< , rnip| T 
i- i-Jnciuili • a ¥Hffl*S mE ibhlhfll rifPiMion? Mkilas FfttE 
TRIAL m : ■ ur bnici^ Oimieuibi AC-DC, car. h«t P 

farm. f^rniiLii fFwarararttvit Dymciii'in, fnaJy tu pJ^y (G ■ ^ 

ttfiudl r <n tiif_ FILTlL i'ipaIoe ■!■ kam vt^io«jLjul ,*W m M 

rORDSGN RADIO, INC., OfiflL MT, Oflimin C:di 



4-TUK 

ALL-WAVE 

30-DAY 
fflff 
TRIAL 

m 

catalog 

FREE 

Octrn il, With, 



BUILD IT YOURSELF 



JEM Euurcrr CABIN TRAILER 

CliurY 1 ' i|> -nny! liiiBJ LG buLld at l>vw "'L' 
t'LuriH .1.1,4 jjii-LMn-IJiNiB Gldf t L .tHI+— -■ ijiril' ■(! ■“ «ll 
1 !'i J.CT n '■■■ r> Lr Ii'Iiiik. I“h iilril, MhI-Ti.iI Lift. 

nt. Ihf Vnlif' Hill Diillir BID In Jim 
Bex 11M Wm*#i Wh. 





CAR1 

TRUCKS 



-BUSES 

■TRACTORS 



BLANCHE, famous oulinnotlv'e designer, 
jjecopor of Oi-n^rnl MotoT?, Chiyel^ 
liendix, etc,, tic., now introducing revo- 
Jutitittcuy Tfaerntostutia CarbuteLioa Con* 
trLil t3iat testa eltow iaves ^0 r 0% or more 
CaHrlioc on cars. Add* jisti, finwerp st>eed + 
nocc-tcrari nii— ropy PtaHLng. NOT JU&T 

A CADOET— a hjffitlmjitp. cScan-FDllla^ dcvlco 
that deliver and nullds ruj^ent bu^hne^. i 
model Enr ail cm Big rnxit, opixirtiiTMiy or 

peocratluii lor A«4atfi. ^atfc*;!iH?n, IllHErthutorR 
\Yiilo F<s r Money Making b=al ct Flail ulid. Trial 
Test ODiff, 

BLANCKE PROD. CO., Dept. 3 F, 837 Lake St., Chicago 




mu e era I rlrFtrir 
jl.iiif < i ir IMh tints cauotry 
home, i'Dllimr. f^sitihi. * iiniiis 
In hi I ^ MOfftt filling 44tlan, 
ilt.; ip|*f>rj3 liiif; rsidi-u eiiiiI 
hullKTihiilli i»lr((rii r Jil nji|j||jin™i, 
i ^ci 1 1 1 hi i m d i t'i »nt iiiip I : ru-i^ -i'i 
up in Bfiaoe* I ull-auluiiiuiic, 

hi-lLri'giibJ iii^Si ImulilLt-frpc. St urts at Luna of unv Lt^Ht 
nr other ewitrhi Htopi whrn last towilch tk tunirtl off. 
Ccncrntm Htixiirlnrd eurmH H* (no wnite). CdO 

j 1 at full -rapacity. Fuel ccmt Ih ^millII, 
Fliiikla i*rr uwnl the toothj over, li* JL 
Lpuvcrnnicnt u>«e» tlmiiHandi, iVInny imnirh — ftlR’l wnlls 
tu 25 K. Vk HO and 2^) Tdll^ |l, C, (\* C, in $ KVA and 
lartn-r ■. ul^i 32 volt* ll. H+ Frisi-i* &22T \ i it|J> f.o.lt. kahtef. 
hciiii ccniiMm, Letter or jn^lrard. 



IK IT 
Jf u U!' J U 



run ccmtinuuuhl: 

kutih'r Klfi trii’ 



KOHLER of KOHLER 



ELECTRIC PLANTS 



kOEfl.FFt C(k. Kohli-r, WincimHn iFrtundrd lilT.'l 
Sh'imI ctqiy *if * " K. uli I rr l 1 ' ' I rsr* I'ljinl^-," FJlI-fp-St 



rs li 111 r ■ . 




P.O r s . . , . 

f in i ir fi#*7t 



ONLY JOHNSON 



GIVES YOU Both 




ra^UF nnl y outboprd tuotorv -Lb, the world thnt K ivc 
1 )uu inwt+nt Prrtft Rervr** and Uiufar water 
Exhitusi COMBINED art JohEiiaua two perfected 
JUttrante Firing Twin^ fluilt complelf wilh Syito 
ifhm Control . I’rnpelter Protrcllun IZIuich. Hubbcr 
J^OUDItoU Steering li*.nd<Uu rnentfd Cv-FiImL Wa- 
tary Vulvfc, Vacuum I'rciiuft Cooling. SHD.OO 
and $1041.00 I. o. b. fnL-rory, Ocher SLVllOKSt 
mnddn as low ns f. o.U. 4 Price* ■uLvJeCl td 

chonji«c.) Write Inf name of Bcarcil dealer, 

JOHNSON MOTOR CO. 4 DO Psr»hlntf Raad.Wairk#ffi»rt. tit. 

JvhDdeo AIg tar Ga.*. Ltd., i'totuxlKiri^ Cwtoilto 




FREE! 

Srtid tiff bunliU'i on 
D n I n net- *1 L d ik - 

*. 3 J T.Ll j I! i31 ~ .1 LIeI 1 

SF.A-IH IKJSiulInnlty 
Chari dL-sL'tibitigf'Lil 
■j i nv modc-in ond 
licwfculureto, Piet. 



H'fiCH [i-niivifj please mention Papular Mechanics 
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POPULAR MECHANICS ADVERTISING SECTION 




I. C. S. ANNOUNCE AN AUTHOR- 
ITATIVE COURSE THAT STARTS 
AT THE FIRST AND CARRIES 
THROUGH TO THE END 

Prepared by experts and modern 
in every respect, this course is a 
vital contribution to every phase 
of the air-conditioning Held. Noth- 
ing that approaches it in com- 
pleteness is available anywhere 
else. A request will bring full in- 





EASY 



Yqu p 13 advance tVitvr with 
tin easy playing Conn, 
Ghci^epf tfc world'tgreaU 
cat artists,, Many exclusive 
features yet they coat no 
Inure. Home LriuL Easy 
payments. See your dvid- 
iT urwrito for free book, 
Mentiou instrument. 

C« G, CONN, Lfrf, 

031 Cons Bldg,, tJSicbju-t. lad- 

e 4 

^ tl'tirfdi l.anjeif 

BAND INSTRUMENTS 



£ 




MA^n 

Mflriic of m^ral, sevv bimc up, da Isurcit rm; ||| 
wmhem or Hiqbf to Lli«mr| P Alwilutnlr w^terpmttl. 

OOP !!"■ "Si cilnr.inlr-i J to light l! Ki l-ifttBl n: UWhrt. 
liphsji «nlv on itself liius «»viuM til if ■ irvi : 'iii^c .ji 

flu i b i q£ Aitri Tumitun 1 . 

HAVE YOU SEEM ITT 

— lI (1 Fpr ID- »iurk#« hjicl L-rifnifr dinpli-? nur! w|lh ipiIm* 

Ir.MlVpr'ttlW, rijAtfnn* FIHIf^JJ \i&m P«:uU[Y I lipf H ( UmI ir.aJEU |HW- lw*Ju 

- *1-1 I' I ■ I fc -!■ r* I l-.-BJr ! I « !' Il-ll r ■ r S.H f! | ^ > P4 J, \ |- ' | r-’i rri Up T. 

*+rJ my* Wtfl'flf sod buUiia-M iun|-u.L»iL ikJ ibitrioui 4 ->]p- ima. 

METALMATCH CORPORATION, tlS Witir tu War*™, III. 



HCIDIPm EVERY HOKE USED by EVEWBODY IVIRYWHERE 7 



THE NELSON SECTION I ! NER 






^crfeci lime hin A 

VloUeru Simple Device, No 
|; Hlrila^No Ouhi Wnfk. 

to sJ I v OpiT ft n-J— - Accu r .t ie. 
CTHEa r RESENT THIAKOUcg 
Of LAMINATED BAK!> 
Ll l J.. lteht wctgitat + fluxlbia, 
»[i iL-Ie your choice — any slse. 



by rct.iim mitll — 
3 -&C fite h O d e 



■Wiibwrt 



a fly tttiiur 

E'ii! I l'AID 

act of thrt*e, 

li — G rien — HI i A — IfclAn Brum 

SUfl WiT Idf ^bs , — Khdd I 01 m flrJi N ff-ln. — M h«* 

I ±m| ii-ki ■ 45 tri^nale. 
fO-tu- 



«n 4 7 -in --Hfi li 



ilXPUteBUM 



THE NELSON SECTION LINER, 727 Nil. 7th Slret-t, On Kalb, Illinois 



Profit ★ 



If you wish to turn ypur workshop into a real profit 
venture you will be interested in this association. 
Send stamp for full particulars. 



American Crafts Association 

Box 71* (Dept, P-1) Portland, Maine 



formation— free. Use the coupon. 



INTERNATIONAL COfl fi ESPU N D ENC t SCHOOLS 



Box 5510-H, Scranton. Penna, 

Please send me — free — lull information on 
the Bubfoct checked below: 

□ AIR CONDITIONING 

dl^Heating Ventilation 

□ Sheet Metal Worker 

Name 

Address 
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FREE am&TftHTm BOOK. H-nt m rtimi'H. 

HAPAPQH 7 11 ft ok.,. 703 W. orilobt. 
CHICAGO 




^Sptibhjiii In; 



ITft- CONTINENTAL I 5 - 74 H) ON i. TUBE SET 
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POPULAR MECHANICS PRESS, PR ENT ED !H U. 3 . A. 









HERE S A &OQD ONE, HE WAS 
DOING A CROSSWORD PUZZLE. 
-ASKED ME^WHATS A TWO- 
LETTER WORD MEANING POOR 
OF LONELINESS ?* 

\ 



H£ OUGHT TO KNOW! THATS 
THE REASON PEOPLE AVOID 
HIM, TOO BAD, 

FOR HE5 A FINE 
CHAP OTHERWISE 



THEY DIDNT MEAN ME TO 
HEAR THEM, BUT I'M GLAD I DID. 
"B. Of. THAT EXPLAINS A LOT! 
l'LL GET LIFEBUOY TODAY 
AND USE IT EVERY DAY. 




i r 



NO B.O. NOW to ty&t/fttJ {foot/ tdffteS . , . co/rc/ttsf, t<?o 




HOW ABOUT GOING 
BOWLING WITH THE 
GANG TONIGHT? 

\ 



AND DON'T FORGET 
you're COMING TO 
MY PARTY 
TOMORROW NIGHT 

\ 




HE S MY CHOICE fCft THE 
JOS. CAfiftSLE, CLEAN CUT 

7* fine, clear skin r 



ALWAYS SEEMS AS IF HEt) JUST 
> STEPPED OUT OF A BATH r 



| T pay f to be particular! You mate a better im- 
pression, get ahc-.id 1 aster. We ain’t aiTbrd to 
be careless about our person — careless about 
Ehat unforgivable fault ‘"B.O." [body Play 

safe — bailie regularly with Lifebuoy. 



Such quantities of lather 

In hoi, cold, hard or soft water alike. Lifebuoy 
a/tmfs Lathers richly, abundantly* This creamy* 
Searching lather purifies and deodorizes body 



pores — removes every trace of“B. O. 1 ' 

Purifies foie pores, too — makes dull, 
cloudy skins glow wiih health. Its dean, 
fresh, quickly- van- 
ishing scent tells 
you belter than 
words that Lifebuoy 
give^ extra protec- 
do n . Make Lifebuoy a 

“ha hit ", begi n today! 



5*? 




(>LTH 
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